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Across Canada...overnight! After years of painstaking 
preparations, Trans-Canada Air Lines now launches its 
high-speed passenger service between Montreal and 


Vancouver. 
Every airplane on this great new coast-to-coast route Rha eae 
is powered by dependable Pratt & Whitney engines. he “oe 
; 























TO AIRPLANE-WISE BUYERS 
* 


TRULY great airplane has been created in the new 1939 4-5 
place Howard. By every yardstick used to measure airplane 
value this new Howard ranks as the “buy” of the year. 


In the new Howard, you will find the airplane which most success- 
fully combines excellent flying characteristics with greater speed 
and greater load carrying ability. One of the most impressive 
features is the ease with which this plane handles in the air and on 
the ground—a “feel” which only superior basic designing achieves. 


Reason for Howard’s better flying characteristics is found in the 
HIGH super-stable wings covered with plywood-fabric, “rain-drop” 
shaped fuselage, LOW weight center and LESS frontal area, which 
also increase speed. Low empty weight without sacrifice of strength 
translates into more USEFUL load with less GROSS load providing 
better takeoff and landing abilities. 


Look for genuine seating comfort for FIVE (5), and interior nice- 


ties unexcelled in any other airplane in its class. 


This new Howard for 1939 must be seen and flown to be fully 
appreciated. If there’s a question in your mind about which plane 
to buy for grueling everyday cross-country flying or for a luxurious 
Personal Transport—see and fly this Howard before you buy any 
make—there’s a treat in store for you. 
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» HELLZAPOPIN’ AGAIN around 
aeronautical Washington. Dopesters 
were still trying to figure out why 
C.A.A. had not been declared exempt 
from re-organization when over the 
wires came news of Mr. Noble’s 
resignation and the announcement of 
Mr. Hinckley’s elevation to the pur- 
ple. Mr. Noble is undoubtedly moving 
on to bigger and better things, and 
we wish him Godspeed. During his 
brief tenure of office he has been ex- 
tremely amiable and cooperative in his 
relations with this magazine. He has 
made an honest effort to grasp and 
to handle the complicated problems of 
the difficult situation into which he 
was somewhat unceremoniously thrust 
a year ago. But when the score is 
finally added up, history must record 
him as the successful “big business” 
man rather than the savior of Ameri- 
can aviation. 


» HINCKLEY’S INHERITANCE 
is no bed of roses. Criticism of C.A.A. 
policies and programs has reached a 
level reminiscent of pre-Law (of ’38) 
days. Rumors are rife of dissension 
within the Board itself, of difficulties 
(and even some embarrassment) be- 
tween Board and Administrator. The 
docket is loaded with pending rate 
cases. An elaborate experimental pro- 
gram for mass-training civilian pilots 
is under way. And the retiring chair- 
man put the C.A.A. on the spot with 
a considerable amount of talk about 
“built-in” safety for aircraft. Alto- 
gether (and neglecting for the mo- 
ment the Damoclean sword of reor- 

















Picked Up Along 
Editorial Airways 


ganization now hanging overhead) 
“A Chairman’s lot is not a happy 
one.” 


» BRIGHT SPOT in the picture, 
however, is the final Presidential ap- 
pointment of Edward Warner to fill 
the vacancy on the Board. It can be 
no news to AVvIATION’s readers that 
we have felt his presence on the 
C.A.A. to be a desirable thing; that 
we were disappointed last year when 
he was passed over in the original 
appointments. Few people in_ this 
country have had the wealth or 
breadth of aviation experience, or 
possess the analytically judicial mind 
that Mr. Warner will bring to bear 
on C.A.A.’s pressing problems. Lat- 
terly, as economic advisor to the Au- 
thority, he has carried a heavy load, 
has rendered invaluable assistance. As 
a member of the Authority, however, 
he will go a long way toward re- 
storing that balance in aviation ex- 
perience that we have long since felt 
to be missing in the original line-up. 


» THE SAD PART of the whole 
show is the fact that here we are, 
almost a year from the time that the 
new law went into effect, and things 
are still pretty much in a dither. If 
there was any one thing that this 
aviation industry needed last year as 
the Law went into operation it was 
stability, a freedom from change and 
experiment. Certainly no one can 
claim that anything of the sort has 
come out of it so far. And the im- 
mediate future doesn’t look much dif- 
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ferent. Perhaps ‘if more fore-sight 
and less politics had been used about 
this time last year, things might have 
been different. But there ain’t no 
Santa Claus, either! 


» THE PRIVATE PILOT is com- 
ing in for a lot of attention these 
days, now that there seems to be some 
possibility that there may be a whole 
lot more of him in the next few years, 
what with the 15,000 a year C.A.A. 
program, and all that. Everyone 
knows that the individual pilot has 
been less articulate in Washington 
than his more highly organized col- 
leagues in air transport or in manu- 
facturing. He got a break, however, 
when C.A.A. appointed Grove Web- 
ster to look after his interests. Now, 
no less than three organizations have 
taken the field seeking large member- 
ships among private flyers, hoping to 
become the “official voice” of non- 
scheduled aviation. As far as we can 
see, their platforms are almost iden- 
tical. They seek: simplification of 
C.A.R., fewer restrictions on private 
flying, elimination of duplication be- 
tween State and Federal laws, con- 
tinuation of C.A.A. training program, 
more airports, no _ discrimination 
against properly qualified and prop- 
erly equipped private pilots on public 
airports. We can go along with all 
of them on all that, and we certainly 
favor any move that will lend en- 
couragement to private flying every- 
where, but we would feel a lot hap- 
pier about the whole thing if the three 
outfits could get together on plans and 
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policies and really represent all the 
private pilots at once instead of run- 
ning competitive membership drives, 
not entirely, we suspect, for the bene- 
fit of the P.P. The National Aeronau- 
tic Association and the Private Flyers 
Association seem to be fairly close 
together in the matter, which is all to 
the good. The P.F.A. has been carry- 
ing the ball for a long time under the 
able leadership of Bill Brinckerhoff, 
and if he and N.A.A.’s Bill Enyart 
can get together to settle their organ- 
izational differences of opinion they 
could make a strong team. Accord 
between either N.A.A. and P.F.A. 
with the third group, an organization 
(as yet nameless, as far as we know) 
sponsored by a group of wealthy 
sportsmen pilots from Philadelphia, 
seems practically impossible at the 
moment. Perhaps we could wax a 
bit more enthusiastic about the latter 
effort if it didn’t carry the earmarks 
of a circulation boosting scheme for 
a certain publication. It is regretable 
that the sponsoring group didn’t size 
it up for what it seems, for nothing 
could be more certain that their own 
interests are solely to promote private 
flying without expectation of com- 
mercial gain for themselves. 


» READER’S DIGEST has sud- 
denly developed a marked interest in 
private flying, also. According to a 
release just received, “DeWitt Wal- 
lace (publisher of RD), and a pilot 
himself, decided that it would be a 
good thing to put a recognized au- 
thority and a plane at the disposal of 
any and all groups who are interested 
in flying.” The idea seems to be to 
persuade the average citizen that the 
time is now ripe for him to fly. The 
authority is Roger Q. Williams; the 
plane, a Fairchild 24. The Colonel’s 
assignment for the next couple of 
months is to cover New England 
making speeches to Kiwanians, Ro- 
tarians, Chambers of Commerce, and 
whatnot—also to take as many peo- 


ple as possible for first rides. We 
don’t know just what is behind this 
idea exactly, but it can’t hurt aviation 
any to have such a widely read maga- 
zine as RD out promoting private 
flying. The more speeches Col. Wil- 
liams can make, and the more first- 
flighters the Fairchild can take, the 
better. 


» COMPLETE WASH-OUTS 
among new machines presented for 
evaluation at Wright Field recently 
have been high, have hampered the 
Air Corps’ program for moderniza- 
tion and expansion. It seems probable 
that bad luck, rather than fundamental 
faults in the airplanes, was behind 
most of the accidents, but since in 
each case the only article submitted 
has been destroyed, how can it be 
proven? Which suggests a thought 
that is commonly accepted as good 
sense by other countries who are 


building up their air forces and which 
has already been hinted at by our own 
high command. Why not require two 
or three identical samples of the proto- 
types to be submitted with each bid? 
It would be expensive, of course, but 
to the manufacturer it might prove a 
cheap form of insurance, and it would 
save a lot of time that is now being 
irrevocably lost with each accident. 
Something to consider, especially in 
these times. 


» LAST MONTH we started a new 
series of engineering articles by Mr. 
George Titterton, the second of which 
appears in this issue. Through over- 
sight, we neglected to mention that 
these articles were based on work 
done by Mr. Titterton in the prepara- 
tion of a thesis for an A.E. Degree 
at New York University. Herewith, 
our apologies to the author and to 
the University. 





“Moses is giving Maguire a few pointers on AVIATION’S Ten Commandments for 


Private Pilots.” 
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[The finished job appears on page 19.—Ed.] 





In Combat or Commerce 
Confidence Counts! 


VERY military technician knows the great tactical ad- 
vantage of Confidence — of being able to predict the 
performance of equipment with assurance. A comfortable 
and easy take-off, coupled with the assurance of a similarly 
happy landing, helps any pilot’s nerves. 

The consistent use of Bendix Airplane Wheels, Brakes, 
Pneudraulic Shock Struts and Pilot Seats in Army aircraft 
reflects the confidence of Service authorities in this Bendix 
equipment. 

The virtual custom -designing of Bendix landing gear 
equipment in scientifically per relationship to each 
Pp ane’s weight, landing speed and balance assures correct 

actors of shock absorption and adequate braking. Strict 
metallurgical control and rigid, close-tolerance inspec- 
tion safeguard quality all the way. 


BENDIX PRODUC == 


OF BENDIX AVIATION CORPORAT ION 3500) fee eee 
AIRPLANE WHEELS + BRAKES + PILOT SEATS +» PNEUDRAULIC SHOCK STRUTS 
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» The Intrepid Aviator dropped in 
the office the other day for his routine 
check-up on the quality of our cigars, 
and along about the fifth cigar men- 
tioned that he had gotten himself into 
a bit of trouble with the local Civil 
Aeronautics Authority Inspector. 

It seems that things had been some- 
what slow financially with the In- 
trepid Aviator lately so he had been 
filling in his spare time with a job 
delivering milk, the milk truck being 
one of those horse powered by a light 
four-cylinder airplane engine. How- 
ever, the Inspector refused to credit 





MILK 


Se 
ASA 


time on the milk route toward main- 
taining his pilot’s license and was par- 
ticularly sarcastic about one item in 
his log book listed as blind flying 
when he went to work right after a 
party and had to locate most of his 
customers entirely by instinct. 


>» A news item mentions that a ten- 
passenger Lockheed Electra had just 
been delivered to the AEROPUT Air 
Lines of Jugoslavia. Judging entirely 
by the name of this company we 
should have thought they would be 
interested chiefly in the American type 
of “flivver” plane. 


>» The lists of passengers Carried in 
the Boeing Clipper in the preliminary 
“guest flights” around New York City 
filled several columns in the news- 
papers. Many an old-time pilot was 
probably thinking how he would have 
been sitting pretty with one of those 
ships in the days when the barnstorm- 
ers were still getting ten dollars per 
passenger for short hops. 


>» Army officials are reported to be 
still searching for the ideal plastic 
which could be used in the construc- 
tion of the thousands of airplanes 
authorized by the new appropriations. 
One official was quoted as saying he 
was looking for a material with which 
airplanes could be “poured out as 
easily as they could be with concrete.” 
We can’t tell him where to find such 
a plastic but we do know where there 
are a couple of airplanes that fly as if 
they had been poured out of concrete. 


>» One of the most remarkable illus- 
trations of the amazing progress of 
airplane design in recent years is the 
fact that the gross weights of our 
larger aircraft are now given in tons 
rather than in pounds, as they were 
only a short time ago. We didn’t even 
bother with any intermediate stages of 
using “stone” or “hundred-weight.” 
However we notice that the trend 
of the gross weights of each indi- 
vidual design hasn’t changed a bit 
since the Wright Brothers first flew. 
While it was being tested on the west 
coast the newspapers referred to the 
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big Pan-American boat as the “forty- 
ton Clipper,” in the publicity attend- 
ing its delivery to the east coast it had 
become the “forty-one-ton clipper” 
and now we read that the “forty-two- 
ton clipper” is making survey flights 
across the Atlantic. If this trend in 
weights, size and speed is to con- 
tinue at the same pace the U.E.C.A. 
will have to work up some new engi- 
neering units for us,—tons per square 
mile per hundred miles per hour,—and 
so on. 


>» Recently a private plane carrying 
a bridegroom-to-be and his best man 
across the country to a wedding in 
New York was forced down by 
weather and the group was delayed 
for several days. One thing led to 
another, it seems, and the wedding 
was finally called off. 

A friend of ours, known to be con- 
siderably hen-pecked, is bewailing the 
fact that the airplane had not reached 
its present stage of development at 
the time of his marriage. 


>» A news dispatch states that after 
much diligent searching the Germans 
have discovered a large supply of 


4 


helium gas in a region near the Dutch 
border. Just for some good clean 
fun we think Mr. Ickes should make 
application to Mr. Hitler for the ex- 
port of some of this gas to the United 
States. 


» International Comment: Exports 
on foreign affairs have always stated 
that the present trouble in Europe 
and the Orient is the result of an in- 
evitable struggle between the “have 
not” and “have” nations. If this is 
the true cause of the difficulty it would 
seem that we aren’t going to have to 
worry about Germany, Italy and 
Japan much longer. 


>» We certainly were naive in assum- 
ing that a tropical island somewhere 
might provide us with peaceful sanc- 
tuary during the next war. Recent 
events indicate we wouldn’t be secure 
even if we owned a whole country 
with a well equipped standing army 
plus reservists. 








Pilots of the future and of the present 
should profit by the methods of Paul Wil- 
cox, of Ryan, who is putting an STM 
through its paces above the clouds at a 
safe altitude of 10,000 ft. In his test work 
Pilot Wilcox climbs to 18,000 ft. before 
starting his routine of rolls, loops, dives, 


snap rolls, spins, and other acrobatics. 
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To the New Pilots of America: 


The government of the United States is now making 
it possible for you to realize what must have been a 
longstanding ambition for many of you,—a chance to 
learn to fly. To many of you it will be just the begin- 
ning of a long career in aviation, one that will un- 
doubtedly yield you much pleasure and profit, and one 
which can be of immeasurable benefit to the country. 

Most of you look upon this new opportunity as a 
privilege,—and properly. But you must realize also 
that it entails considerable responsibility. There is 
more to it than just your own neck. The success or 
failure of the government’s training program will de- 
pend in a large degree upon how seriously you look 
upon your part of it, and especially upon the elimina- 
tion of all carelessness and negligence which might lead 
to unfortunate accidents. There is no doubt that pub- 
lic opinion will be aroused to oppose the continuation 
of the training program if any undue numbers of acci- 
dents occur. 

And accidents need not occur. “Accidents don’t 
happen—they are caused.” Our designers and manu- 
facturers have turned out the finest airplanes in the 
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The C.A.A. is taking every 
precaution through selection and inspection to insure 
that the equipment is airworthy and maintained in safe 


world for you to fly. 


operating condition. The instructors with whom you 
work are trained and selected for their safe operating 
methods. Much, then, will depend on how you your- 
self behave, both during the dual instruction period and 
in the solo hours that follow. 

No one can hope to give you a complete set of specific 
rules covering how you should act under every cir- 
cumstance, but out of the combined experience of many 
others who have gone through the period of training 
on which you are now embarking, has come a set of 
general principles that you would do well to post in 
your cockpit. If you like, you can call it a modernized 
version of the Ten Commandments, for if you follow 
them religiously you will live to enjoy your earthly 
wings for many years. 

These rules are simple, but if you follow them care- 
fully you will very seldom get into trouble. 

Good luck, and best wishes for many useful yes in 
this interesting new job of yours. 


Sincerely yours, 


THE EDITORS OF AVIATION 





I. DON’T SHOW OFF. Zooming over your 
girl’s house, or turning to wave good-bye to her 
on a take-off is an easy way to terminate your 
romance suddenly. 

II. KNOW YOUR LIMITATIONS. Don’t try 
to perform the impossible with yourself or your 
ship. Don’t be afraid to take a little extra time 
to check yourself out on a strange ship. Espe- 
cially, find out when it spins, and why, so you 
won't be surprised some day. 

III. DON’T TAKE THINGS FOR GRANTED. 
No one will resent it if you personally check your 
fuel or your controls before take-off. It is the 
mark of a good pilot. 

IV. GET AWAY FROM HOME. You may 
know your own airport well enough, but making 
practice landings in strange airports is a good 
form of insurance. As soon as you are qualified, 
get all the cross-country you can. Learn to look 


for other wind indicators than a windsock. 


V. WATCH YOUR WEATHER. Even the 
best of the air line pilots spend a lot of time look- 


ing at weather maps and flight conditions before 
every take-off. Stay on the ground when things 
look doubtful. 

VI. STUDY THE REGULATIONS. Become 
familiar with the rules that have been drafted for 
your safety and obey the intent as well as the 
letter of the law. Most accidents can be traced 
to violations. 

VII. CHOOSE YOUR FRIENDS, especially 
when it comes to listening to hangar flying 
stories. A lot of flying feats you hear from the 
old-timers never happened anyway, and besides, 
possibly someone may be pulling your leg. 

VIII. THINK AHEAD: Take time out to con- 
sider all possible things that may happen to you 
and decide in advance just what you will do under 
all circumstances. 

IX. SET A GOOD EXAMPLE. You may be 
young at this business, but remember there are 
those younger who look to you for guidance. 

X. FLY HIGH—FLY FAST—KEEP YOUR 
NOSE DOWN ON TURNS! 








AVIATION 
May, 1939 























ee 


ee nn 


ee 





By Melvin N. Gough 


Senior Test Pilot 


National Advisory Committee for Aeronautics 





The TEST PILOT looks at 





AIRCRAFT SAFETY 








F aviation is to come into its own 

—to be used by the masses for 
private operation and to occupy a 
position of public utility comparable 
with that of the automobile—safety 
must be given more prominence. It is 
hoped that this emphasis can be given 
to safety with a minimum handicap to 
performance but, regardless of the 
cost in that respect, if aircraft are to 
be made safer for the average person, 
improvements in design must be 
effected which will reduce the regula- 
tion and education now imposed on 
the operator and, by the simplification 
of duties and the improvement of 
working conditions, eliminate the 
physical and mental fatigue with 
which their operation is now asso- 
ciated. There is no doubt that many 
such improvements can be made. 

The Bureau of Air Commerce and 
its successor, the Civil Aeronautics 
Authority, have done all in their 
power to set minimum standards of 
performance and flying qualities that 
are reasonably necessary to insure a 


fair degree of safety. They recognize 
the possible reward in safety attached 
to exceeding the standards so set. 
But an attempt is made to be as toler- 
ant as possible. What happens, how- 
ever, is that the desire for greater 
load-carrying capabilities or increased 
performance on the high-speed end of 
the flying range causes an endless cry 
from designers for further tolerance in 
these standards. Very seldom are the 
applications of new highlift devices 
used to increase safety by further re- 
duction of minimum speed. The mini- 
mum is kept as it was and the top 
speed is increased. And equally sel- 
dom, if ever, is more thought given to 
stability and control characteristics 
than just enough to meet the minimum 
requirements set. 

Surely progress in aviation can be 
made other than at the expense of 
safety. Heretofore, it has not been 
entirely clear as to how that result 
could be accomplished, and it still is 
not clear. Designers have surpris- 
ingly little information on which to 


AVIATION 
May, 1939 


base their designs. Accurate estimates 
of performance can be made, but flight 
characteristics are more a matter of 
chance. Practically all existing data 
on flight characteristics, and by that 
is meant the behavior of an airplane 
under deflected controls or external 
disturbances, are of a qualitative 
nature. There is need for more speci- 
fic knowledge. It remained for E. P. 
Warner to suggest the evaluation of 
flying qualities on an exact numerical 
basis in hope that by so doing a uni- 
formity of opinion on the part of the 
operators and pilots as to what con- 
stitutes good characteristics and safe 
flight operations might be obtained. 
Then might such characteristics be de- 
signed for and their realization deter- 
mined. 

The National Advisory Committee 
for Aeronautics at its Langley Field 
laboratories made a study of Mr. 
Warner’s proposal and prepared a 
general program of measurable flying 
qualities and of the tests by which 
they could be studied. Consideration 
was given to the definition of the fly- 
ing qualities in terms of factors known 
to be susceptible of measurement by 
existing N. A. C. A. instruments. 
Consideration was also given to the 
possibility of making the measure- 
ments with standard aircraft indicat- 
ing instruments. 

Largely under the direction of Fred 
E. Weick, formerly of the Laboratory 
staff, qualitative studies of specific 
control and stability problems had 
been made for many years and, in 
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many cases, specific measurement was 
made from which quantitative data 
were obtained and an attempt made to 
evaluate desirable and undesirable 
characteristics in specific conditions. 
But for the first time an attempt was 
to be made to measure the manner in 
which these many _ characteristics 
grouped together asserted themselves 
in a complete airplane design. The 


is not required in keeping them from 
overturning. In addition, all types, 
excepting possibly submarines which 
are surely not recognized as a partic- 
ularly safe means of transportation, 
are exceedingly resistant to vertical 
displacement. 

As regards piloting errors, it would 
seem that the first accident which oc- 
curred to a new type airplane might 





sal in the the direction of the roll due 
to accompanying adverse aileron yaw 
when the dihedral was increased in 
the interest of stability. Owing to 
large variations in acceptable stability, 
it is hardly to be expected that any 
one best combination of stability and 
control will be found. Pilots will, in 
general, take all-the control they can 
get. Is it not possible that in many 
respects they can, and 
do, get entirely too 
much? 

Controls. are 





judged by the force 
required to operate 
them and the re- 


Some thoughts on controllability and maneuverability from the pilot's point .jonse produced. In- 
of view.—not necessarily conclusive, but certainly worthwhile as they 
stem from the author's experience as N.A.C.A. Senior Test Pilot. His job °f friction, have small 


dividual controls 
which are light, free 


inertia, require an 


has involved many hours flying on many types and sizes of airplanes.” increased force ap- 


plication with deflec- 
tion and forward 
speed, and, in addi- 





available instruments, all of which 
could be synchronized with time. and 
personal observation, measured air 
speed, control disposition, and air- 
plane motion and attitude, as defined 
by velocity and acceleration along and 
about the three major space and air- 
plane axes. Already, tests have been 
made on seven airplanes ranging in 
size from 4,000 to 70,000 pounds and 
having from one to four motors. Al- 
though the quantitative data on these 
specific airplanes are considered confi- 
dential and are not yet available for 
publication, the exactness and com- 
parable nature of the test procedure 
has resulted in additional piloting ex- 
perience and, it is believed, allows a 
more definite expression that has 
heretofore been possible regarding 
many of the known desirable and un- 
desirable stability and control char- 
acteristics of modern airplanes. The 
unusual opportunity has existed for 
close cooperation between engineers 
and pilots to obtain a mutual under- 
standing of exactly what does take 
place both qualitatively and quantita- 
tively. 

In a comparison of the basic safety 
of air transportation with the safety 
of other means of transportation with 
regard to stability and control, one 
should pick out the strong points of 
the other forms of transportation. 
Surface vessels and four-wheel vehi- 
cles have a very large inherent capac- 
ity to remain right-side up. Under 
normal conditions and in bad weather 
and fogs, the attention of the operator 


be found to have occurred due to a 
so-called error in judgment on the part 
of the pilot and improper operation 
of the airplane. But when the second 
or third accident occurs, this com- 
mon failing of the human being can no 
longer be charged with the accident. 
It becomes a designer’s error. One of 
the first questions asked in an inves- 
tigation of accidents in subways, rail- 
roads, or steam vessels, is: “What 
happened to the safety devices?”, or: 
“What safety devices could be applied 
to keep a repetition from occurring ?”. 
The application of a similar thought 
to aviation is the intention of the 
C. A. A. in their quest for built-in 
safety. The important point is how 
can accidents be prevented and not 
who is at fault. 


Lateral Control and Stability 


One of the most important factors 
governing safety is good control. It 
is reasonable to expect that an air- 
plane shall be easy and simple to con- 
trol under all conditions of flight. 
Control and stability, major factors 
affecting maneuverability, are closely 
related. They are no more easily 
separated in discussion than in flight. 
An aileron control system which was 
perfectly normal when used on a wing 
with no dihedral angle actually pro- 
duced, first, no roll and then a rever- 


*A paper prepared for the aeronautical 
session of the Tenth Annual Convention of 
the Greater New York Safety Council, 
March 29, 1939. 
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tion, produce, with 
no lag or delay, a re- 
sponse that varies 
smoothly and linearly with. displace- 
ment have been found to be both 
pleasant to operate and desirable. Such 
controls instill confidence. There is 
a certain logic in their operation. 
Friction and irreversibility are re- 
sponsible for the lack of self-centering 
and thus, in effect, reduce stability. 
There should also be a certain uni- 
formity in the relative variation of the 
effort required on the part of the pilot 
to operate the various controls. For 
instance, controls of the conventional 
type require about the same apparent 
effort for their operation if the forces 
to operate them in normal flight are 
approximately in the ratio of 1:3:10 
for the ailerons, elevator, and rudder, 
respectively. ' 

Powerful lateral control is desirable 
for maneuverability. There is an in- 
creasingly apparent need for ailerons 
with greater response in roll than any 
that now exist, accompanied by no 
yaw. It is inherent in present types 
of ailerons that response decreases with 
decrease in speed. There never seems 
to be sufficient control at iow speed 
and high angles while there is almost 
always a complete loss of control 
beyond maximum lift. Even if the 
controls were vastly improved, how- 
ever, experience has shown them un- 
satisfactory to cope with the situation 
if violent instalibity in roll exists. 

Reduction in lateral control at high 
speed due to limited deflection caused 
by cable stretch has also been found 
objectionable. 

(Turn to page 80) 











RESEARCH 


OMEONE said once that Britain’s wars were decided not 
S on the field of battle but on the playing fields of Eaton. 
With equal certainty we can say that wars between the 
great air powers in the future are now being decided in 
the wind tunnels, towing basins and engine laboratories 
of the aeronautical research centers of the world. The 
evidence is already in sight. It can be no mere coincid- 
ence that those countries who are now making the strong- 
est bid for national supremacy through the threatened 
application of unrestricted use of air power are the ones 
that have undertaken the most intensive and the most 
extensive developments of their aeronautical research fa- 
cilities in the past five years. 

In the course of two recent trips abroad AVIATION’S 
editor has had opportunity to visit many of the great aero- 
nautical research centers in Europe, including Britain’s 
National Physical Laboratory at Teddington and the Royal 
Aeronautical Establishment at Farnborough; Germany’s 
great research center at Adlershof; the French experi- 
mental arsenal at Villacoublay; and the aeronautical city 
of Guidonia near Rome. To such first-hand evidence has 
been added the experiences of other observers and recourse 
to recent progress reports from abroad. Out of it all 
emerges a very impressive composite picture. 

The Deutsche Versuchsanstalt fur Luftfahrt at Adlershof 
(Berlin) has for many years conducted an efficient large- 
scale research program. An excellent summary of the 
range of the experimental work undertaken by the DVL 
was presented by its director, Dr. F. Seewald, before the 
Royal Aeronautical Society in London last November. 
The equipment at Adlershof is on a par with that of our 
own N.A.C.A. at Langley Field, except that no full-scale 
wind tunnel equipment had been installed up to this year. 
Reports indicate, however, that a full-scale tunnel project 
is probably under way. In the last two years additional 
equipment has been added to the Adlershof installation 
including a very high speed wind tunnel (reported to 
have 17,000 hp. connected, to provide a maximum air 
speed of just over 900 ft. per second in a test section 
approximately 10 in. in diameter), a large laboratory for 
static and vibration tests on airplane structures, and high 
altitude test equipment for e1 gines over 1,000 hp. Changes 




















































(1) Outside one of the larger wind tunnels of the DVL at Adlers- 
hof, (European) 


(2) Testing a model in the vertical spinning tunnel at Adlershof. 
This tunnel is now arranged to operate at three atmospheres 
maximum pressure. (European) 


(3) Experimental section of an open throat tunnel of the DVL. 
Note that balance and model are on a travelling platform. 












Victory or defeat in the coming struggle for 
air supremacy on international trade routes 
or in military campaigns is now being 
metered out in aeronautical laboratories. 


have also been reported in the vertical spinning tunnel 
so that it may now operate at pressures up to three 
atmospheres. 

But equipment is not everything. It takes trained men 
to staff a worthwhile aeronautical research laboratory. 
It is known that the personnel of the DVL at Adlershof 
outnumbers the Langley Field group by four to one, and 
the DVL is only one of five major research stations now 
operating in Germany! In fact, the total German research 
organization is estimated to be between six and eight 
times the size of that of the United States. It is known 
also that certain large universities in Germany are con- 
ducting considerable experimental work in aircraft and 
engines and are at the same time turning out trained 
technicians for aeronautical research in large numbers. 

Italy is close on the heels of her axis partner in quality 
of research if not in magnitude. The research city of 
Guidonia with its high speed towing tank, its battery 
of quadruple wind tunnels, and its new supersonic tunnel 
makes an impressive showing to the American visitor. 
It is no accident that Italy has captured a large share of 
the world’s speed, altitude and endurance records, or that 
she possesses airplanes and engines whose efficiency ranks 
close to the top in Europe today. The answer may be found 
within the walls of Guidonia. 

Although Japan will probably never be a leader in re- 
search, certain of her scientific men have made notable 
contributions in the field of aerodynamics and it is known 
that her research activities are being expanded materially. 
But there is little doubt that her aircraft will continue to 
improve at a rapid rate as long as she is in a position to 
profit by the political partnership with Germany and Italy 
by drawing on the research facilities at Adlershof and at 
Guidonia. 

About Russia we know little enough—but there is ample 
evidence that extensive research programs are continually 


(Turn to page 94) 


(4) Aerodynamic research at the Tsiolkovsky dirigible center in 
Moscow. (Sovfoto) 


(5) The ten foot double return tunnel at Guidonia. Test section 
may be completely closed by a rolling door. 


(6) Battery of four identical six foot tunnels at Guidonia. 


(7) Test section of Italy’s supersonic tunnel. Air speeds up to 2.7 
times the speed of sound may be attained. 


(8) Even the Japanese are constantly improving their research. 
(International). 

































































A swinging fixture for drilling and reaming 
_ taper holes to a common center, and for milling 
_, bracket clearance on the flange ends in gun- 
iy ring mount set-up. 


| 
| Guide V's on Vultee landing gear oleo-axle part 
i | are milled to micrometer dimensions with special 
| cutters, 




















together at this assembly station in the Vultee plant. 


To liquidate the heavy machine tool equipment investment 


in an aircraft factory, the machines must be used nearly 24 


hours a day. Here are a number of ingenious set-ups and at- 


tachments devised by Vultee engineers to make a single ma- 


chine do many different jobs. 


By Don I. Carroll 


I: aircraft machine work, there are 
two major differences from more 
conventional machine work. The first 
is the almost universal use of light 
alloys of aluminum and magnesium. 
The second is the relatively greater 
bulk of the parts being machined. 
The materials machined consist largely 
of castings and forgings, although a 
department has been developed for 
the cutting or profiling of sheet ma- 
terials; this will be discussed in more 
detail later. We also have our share 
of steel and bronze machine work, 
especially in connection with heavily 
stressed parts such as the landing 
gear and actuating systems. Further- 
more, a rather large percentage of 


he ee of two articles prepared by Mr. Don 

I. Carroll, Plant Manager, Vultee Aircraft 
Division Aviation Manuufacturing Corporation, 
with C. F. McReynolds, and published in co- 
operation with American Machinist. 


AVIATION 
May, 1939 


24 


our work is done on milling ma- 
chines rather than on lathes; there- 
fore, some of our more difficult prob- 
lems have been in connection with 
mill set-ups. 

One of the first things we learned, 
when we undertook machine produc- 
tion of a wide variety of aircraft 
parts, was that a relatively few ma- 
chines must be made available for 
as many jobs as possible. This is es- 
sential from the standpoint of eco- 
nomics, because an airplane factory 
cannot bear up under an unlimited 
overhead. Machine tools represent a 
relatively heavy investment and they 
must be kept working 24 hours a 
day if feasible, to retire the invest- 
ment as quickly as possible. There- 
fore, we have developed‘a great many 
ingenious fixtures and set-ups to ac- 
complish the triple purpose of pro- 
ducing the best possible work, doing 
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it efficiently, and keeping all of our 
machines busy at all times. 

Our machine work is divided gen- 
erally into two classes, structural and 
operative. The structural work usually 
involves milling and drilling opera- 
tions primarily. The operative work 
concerns actuating systems, control 
systems, etc. The latter class of work 
is rather conventional, involving 
gears, shafts, brackets, etc., and does 
not cause nearly as much trouble as 
the structural work. This is due par- 
tially to the fact that the structural 
parts are usually larger and more 
difficult to handle, and partially be- 
cause some of the structural toler- 
ances are rigid and unusual, as in the 
case of holes drilled in the gunner’s 
seat back casting, which is a large 
ring segment with a diameter of ap- 
proximately 30 in. It is necessary 
to drill 12 holes in this segment, at 
various points along its arc, and all 
of them must be drilled to a common 
center. These holes must also be 
reamed to close tolerances. To do 
this job we have developed a swing- 
ing fixture which is attached to the 
table of a Cincinnati horizontal mil- 
ler. The fixture is indexed for loca- 
tion of the holes and the drilling and 
reaming is done with tools mounted 
on the mill shaft. We also use an- 
other mill set-up for this same part, 
in order to drill the large holes in 
the bracket at each end of the cast- 
ing. These holes accommodate the 
support tubes for the machine gun- 
ner’s adjustable seat and must be held 
to close tolerances on location and 
diameter. 

A similar problem is met in drill- 
ing and milling the gun ring mount. 
This is a ring segment, slightly 
larger than the gunner’s seat ring, 
and is quite interesting inasmuch as 
it comes into the plant as a straight 
extruded channel of approximately 


I-beam cross section. This channel is 
cut to length and is then rolled to 
form a proper arc in the Vultee roll- 
ing machine. It is then given a circle 
diameter cut on the outside flanges 
by means of a special set-up on a 
profiling machine. This work is held 
to a tolerance of 0.002 in. The part 
is then delivered to the machine shop 
and there we drill 12 taper holes for 
mounting roller supports. These 
holes must be drilled to a common 





Set-up for boring the main axle support 
holes in the magnesium casting for the 
Vultee control pedestal. 





Boring, reaming and turning a hub for 
a felt grease retainer in part of the oleo 
cylinder assembly. 
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The cluster casting for the main wing 
beam center section is drilled symmetric- 
ally in a precision jig and later reamed 
to close tolerances. 


center and are reamed to an accurate 
taper. For this work we use a swing- 
ing fixture on a Cincinnati horizontal 
miller, very similar to the set-up used 
for drilling the machine-gunner’s 
seat ring. The inside flanges of the 
ring are then milled at each end in 
another mill set-up in order to pro- 
vide for bracket clearance at the points 
of attachment to the gunner’s seat 
ring. 
(Turn to page 84) 





4,000 sq. ft. of a total 
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plant floor area of 
200,000 sq. ft. is occu- 
pied by the Vultee 
machine shop. Many 









fixtures and set-ups 



























































































keep a relatively few 
machines in contin- 
uous operation. 












































Solar method of modelling clay form from which a plaster pattern is cast to obtain pressing dies. Fig. 8. 


Stacks and Rings 


The design and installation of exhaust manifolds and their accessories 


The second of three articles. 


Part II—Expansion Joints 


An exhaust system goes through 
many rapid changes in temperature 
within a range from below 0° F. to 
as high as 1500° F. It is necessary 
in the design to provide for the ex- 
pansion and contraction of the indi- 
vidual parts as well as the whole sys- 
tem. Satisfactory results are obtained 
if an expansion joint is placed in the 
main collector ring between each 
cylinder in a single-row engine, or 
between each pair of cylinders in a 
twin-row engine. 

Expansion joints must be relatively 
gas tight but free enough to permit 
easy sliding when the exhaust is hot. 
Three types of joints are shown in 
Figs. 5,6 and 7 (pages 86 and 88). A 
clearance of 0.010 inch is maintained 
between the expansion sleeve and the 
main exhaust collector ring. This 
clearance diminishes when the exhaust 
is hot and relatively little gas escapes. 

To permit proper servicing of the 
engine, easy replacement of sections of 
the exhaust collector ring, and free- 


Based on a thesis submitted to the College 
of Engineering, New York University, New 
York. 


dom from structural failure the fol- 
lowing points should be taken into con- 
sideration in the design of an exhaust 
collector : 

1. Removal—It is frequently neces- 
sary to replace one section of an ex- 
haust collector, or to pull one cylinder 


of an engine. Considerable time and 
labor can be saved if the construction 
of the collector permits the removal 


of one section. The type of expan- 
sion sleeve shown in Figs. 6 and 7 
permits such removal. If in addition 
the exhaust elbow incorporates a 


Courtesy Solar Aircraft Oo. 





Fig. 10. Exhaust manifold for Wright R-2600 engine. Note the gradually 
increasing diameter of the main collector. 
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By George F. Titterton 


Executive Engineer, Grumman Aircraft Engineering Corp. 





clamp type joint such as shown in 
the accompanying photographs the re- 
moval of one section is further sim- 
plified. 

2. Interchangeability — The manu- 
facture of all parts of an exhaust col- 
lector should be jigged to insure easy 
fitting of replacement parts. Tubular 
parts can be bent by specialists in tube 
bending to exacting dimensions. 
Parts fabricated from sheet can be 
stamped out or pressed to the desired 
shape. One method of obtaining an 
accurate pressing die is shown in Fig. 
8. For welding parts a very sub- 
stantial jig is necessary to prevent dis- 
tortion of the work. In this connec- 
tion it is advisable for the welding 
jig to duplicate the exhaust port loca- 







Courtesy Grumman Aircraft Eng. Corp. 
ou 


Fig. 9. etor hot s 


bur 
Note lead for car of collector ring. 


porting last 


for P 
+ manifold pot heater. 


tions on the engine so that the mount- 
ing flanges can be welded in place 
with the assurance it will not be neces- 
sary to strain them when installing the 
collector on the engine. 

3. Expansion—The need for and 
method of providing general expan- 
sion joints is explained under the sub- 
heading “Expansion” above. Exami- 
nation of Figs. 1 and 3 of the previous 
article will show, however, that no 
expansion joint is incorporated be- 
tween the last 2 cylinders adjacent to 
the outlet. In this location it is ad- 
visable to have two exhaust elbows 
secure the last section of collector 
ring. Since no flexibility is provided 
under severe service conditions of ex- 
pansion and vibration there will be a 





R-1535 engine. 


Twin Wright Jt. clamp for 8UP- 
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i : evens 
Courtesy Solar Aircraft Co. 
Fig. 11. Exhaust manifold for P & W R-1830 engine. 
Note carburetor hot spot provision and shape of ex- 
haust extensions. 





tendency for cracks to occur at the 
welded intersection of the elbows and 
ring. It is possible to overcome this 
weakness by welding reinforcing gus- 
sets across the critical areas. An 
alternative method is to put an expan- 
sion joint between the last two cylin- 
ders and install an auxiliary brace to 
help support the last section of the 
collector ring. A clamp brace of this 
type can be seen in Fig. 9. 

4. Vibration—Aircraft engines usu- 
ally have one or more critical vibra- 
tion periods in the: normal operating 
range. If exhaust systems have long 
overhangs, or are improperly sup- 
ported, or are carrying welding 
strains, the virbration of the engine 
will soon cause cracking. The use of 
split type clamps as shown in Fig. 9, 
referred to in the previous paragraph, 
is an excellent way to brace the col- 
lector against vibration. The inboard 
end of the clamps should be secured 
to the engine mounting bolts or other 
points that will move with the engine 
as it rotates slightly in its rubber 
mounting. 


Weight 


In the design of successful aircraft 
it is essential that the weight of all 
component parts and accessories be 
kept as low as possible commensurate 
with satisfactory operation. Exhaust 


(Turn to page 86) 


















A three-place Cabin Ship with 75-hp. 
Continental Engine for $2995 


| peter has realized the need for an inex- 
pensive airplane to be used as the next 
step above the present light plane class and 
Stinson has set about to satisfy this demand. 
The result is the Stinson 105 which, powered 
by the 75 hp. Continental engine, sells for 
$2995. Fuel consumption is 4.5 gallons per hr. 
or about 25 miles to the galion. Cruising 
speed is given as 105 m.p.h. high speed, 115 
m.p.h. 

Model 105 follows regular Stinson practice 
in that it is a. high wing, semi-cantilever 
monoplane. Spruce spars, pressed metal ribs, 
steel drag trusses and tie rods and metal struts 
are used in the structure. A metal covered 
leading edge and fabric covering are used. 
Ailerons are built up of a steel torque tube 
and metal ribs. Surfaces are statically and 
aerodynamically balanced. All hinges are 
fitted with ball bearings. N.A.C.A. slotted 
type trailing edge flaps extend from ailerons 
to the fuselage and are adjustable to three 
positions. They may be used for takeoff as 
well as landing, and are operated by a lever 
between the pilot and copilot seats. Built-in 
slots extend over 50 per cent of the aileron 
span to increase lateral control at high angles 
of attack. 

The cantilever stabilizer is built up of spruce 
beams and ribs and covered with phenolic 
glued plywood. Elevators are continuous and 
built of metal ribs attached to a steel torque 
tube and are covered with fabric. One eleva- 
tor has a tab. Needle bearings are used in the 
hinges. 

Steel tube spars and ribs are used in the 
construction of the integral, cantilever fin. 
The rudder is of steel tube construction with 
fabric covering. It is mounted on ball bear- 


ing hinges. Its trimmer tab is adjustable on 


the ground. , 


A welded steel tube truss type fitselage struc-. 


ture, covered with fabric,-is used. The remov- 
able engine mounting is attached by rubber 
vibration dampers. The stainless steel firewall 
is insulated against heat and noise on the rear 
face. Doors are provided in each side of the 
fuselage. 

Within the cabin one finds a modernistic 
decorative effect. Adjustable pilots’ seats 
and the third seat in the rear are trimmed 
with tobacco brown Boucle fabrics. Backs 
and sides of pilots’ seats are finished in chro- 


(Turn to page 94) 
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PO, SS. 6 sobs 8h 6400 be tenes 925 Ib. 
18 Gallons Gasoline....... 108 Ib. 
1 36 . 2a 8 Ib. 
BD ED. oswensvan'e ows 510 Ib. 
PERE eee Gee 24 Ib. 
- — 650 Ib. 
Ge Ta Bhai oe oe Ree ee 1575 Ib. 
Wing Loading......... 10.2 lb. per sq. ft. 
Power Loading........ 21 oe h.p. 
Performance 
le, ee eee 115 m.p.h. 
COMED BOGE. < 1:0 0600s sec00e%00 p.h. 


105 m. 
(@ 75% Rated Power) 


EE rea 5 bole ib 6 40s ge em 430 f.p.m, 
Service Ceiling, Fully Loaded.... 13,500 ft. 
Pac aceihaget er imes 100 ft. 
err errr ret ret ee 420 miles 


Fuel consumption—25 miles per gallon 
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at about the time this article ap- 
pears in print (or very soon there- 
after) on a rather unique airplane 


) payed TESTING is scheduled to start 


‘which represents an entirely new ap- 


proach to the private transport mar- 
ket. The Unitwin Vega is a multi- 
engined airplane with general ap- 
pearance and handling characteristics 
of a single engined plane. Chief 
features, such as the level landing gear 
and the linkage of two Menasco en- 
gines in a power unit to drive a single 
propeller, have been given full scale 
tests. The engine feature has received 
many hundreds of hours of ground 
and flight testing and is now well past 
the experimental stage. 

There are physical limitations on 
scaling down conventional multi-en- 
gine equipment to a size suitable for 
the private field. And few private 
pilots have the time and money to ac- 
quire the skill and experience required 
to operate ‘conventional multi-engined 
equipment. Therefore, we decided to 
develop an entirely new type plane, 
combining the reliability of the present 
airline transport, with the simplified 
control and flight characteristics of 
our single engine private flying equip- 
ment. This was no easy problem, 
but the key for its solution was pro- 


The Unitwin 
VEGA 


A new approach to the private transport problem 


By Mac Short 


President Vega Airplane Company 


vided by Mr. Hall Hibbard, chief en- 
gineer of the Lockheed Aircraft Corp., 
who suggested gearing two engines to 
a single propeller through free-wheel- 
ing clutch units. The name Unitwin, 
to designate such a powerplant, was 
suggested by Mr. Robert E. Gross, 
president of Lockheed Aircraft Corp. 
The actual engine unit was developed 
by the Menasco Manufacturing Com- 
pany, around two of their C6S-4 en- 
gines. These engines are six cylinder 
in line air cooled inverted engines de- 
veloping 290 hp. each at take-off, to 
give a total powerplant output for the 
two engines of 580 hp. at take-off. 

Original test work at the Menasco 
plant was performed on two Wright 
Gipsy engines, which served to prove 
the principle of operation thoroughly 
satisfactory. Part of this program 
was accomplished with the Unitwin 
unit mounted in a modified Lockheed 
Altair plane. This plane has been 
taken off under full load with only 
one engine running from a standing 
start, and has then been climbed to 
12,000 ft. on the one engine. 

While the engine development pro- 
gram was in progress Vega engineers 
conducted extensive mathematical an- 
alyses and wind tunnel testing, in 
comparing the proposed Unitwin 
powered Vega with a conventional 
layout using two engines mounted in 
wing nacelles. The results of this 
design study were in every case favor- 
able to design A, with Unitwin power- 
plant, as compared with design B, 
with conventional engine installations. 
On an analysis of aerodynamic effi- 
ciency we got the following results: 


1. Airplane drag. 


Suppose the two airplanes of Types 
A and B have the same fuselage cross- 
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Mac Short 
who presents his views on a novel design 


sectional area and the same wing 
chords. The differences in drag will 
then be due to: (a) nacelle drag, (b) 
slipstream drag, and (c) cooling drag. 
The effect of the slipstream is to add 
from 6 to 10 per cent to the drag of a 
body lying in the slipstream. Cooling 
requires from 6 to 12 per cent of the 
total power output, depending on the 
number of cooling systems, and their 
refinement. A 10-ft. propeller is as- 
sumed for the Unitwin, and two 9-ft. 
propellers for the conventional ar- 
rangement, with 50-ft. wing span in 
both cases. 

Now if D equals drag of the air- 
plane without nacelles, slipstream, or 
cooling and .5D equals drag of the 
wing, or approximately .01D per foot 
of span, .4D equals the drag of fuse- 
lage; and .1D equals the drag of tail, 











then we get the following: 


Type A 

Usitwin 
Puselage drag.......... 1.08 x .4D equals... 
Wing in slipstream... .. 10x 1.08 x .01 

equals. . 

Wing out of slipstreaam.. 40 x .01D equals.... 
RE SE ee DIONE a os oceans 
SINS. 3 4 a wakatgeee de 
Tail | EGE er nen ar cmd 
TE BIE Sone cicciv ccs 


Thus we find Type A (Unitwin pow- 
ered) to show about 8 per cent less 
drag than type B. 


2. Wing lift. 


The ability of a wing to reach a 
high angle of attack without stalling 
determines its maximum lifting power, 








Type B 
Conventional two-engine 
432D .400D 
18x1.08x .01D.... .194D 
.108D 
.400D 32x .01Dequals.... .320D 
5, onias 2x .04D equals..... .080D 
.060D ; .090D 
.100D .100D 
1.100D 1.184D 


and hence the minimum speed at which 
an airplane can fly and land. The 
addition of nacelles to a wing changes 
the airfoil shape, making that por- 
tion of the wing a relatively poor 
lifting surface, often causing flow to 
break away prematurely. This effect 
may reduce the wing’s maximum lift 


by 10-15 per cent, requiring additional 
wing area for type B to assure the 
same minimum speed as for type A. 


Single engine control. 


The effect of engine failure with a 
conventional two-engine airplane is to 
cause eccentric thrust and lift due to 
the live engine, and eccentric drag 
due to the dead engine. These Po 
cause the airplane to bank and ya 
slightly so that rudder and aileron dig-’. 
placement are necessary to keep the 
plane on a straight course. These com- 
trol displacements introduce furtHer 
eccentric drag items. 

As the size of a twin engine design 
is diminished the propellers become 
relatively larger with respect to the 
wing span, the rolling and yawing 
moments become relatively more ad- 
verse, and greater care must be taken 
to insure proper single engine control. 
The scale effect on single-engine con- 
trol may readily be demonstrated as 
follows, by comparing our previous 
Types A and B, with a larger plane, 
the Douglas DC-3. 


Type A airplane (Unitwin) 


MS... cog Enid t aes 0x5 eae wee 45 ft. 
SPE tere 600 h.p. 
Propeller—one .......... 10 ft. diameter 


Distance from Center Line to Thrust 
Line—O. 

Type B airplane (Convention twin engine). 

TAS rh a's ous ladih v ocs aaa 50 ft. 

Engines—two ............300 h.p. each 

Propellers—two...... 9 ft. diameter, each 


2x9 ft. plus 5 ft. across fuselage equals 
23 ft. ; 

Distance from Center Line to Thrust Line 
Equals 114 ft. or 28 per cent of semi- 
span. 


Type C airplane (Douglas DC-3) 


eee ee eRe Te meet 95 ft. 
Engines—two ...........+. 1000 h.p. each 
Propellers—two..... 12 ft. diameter each 


2x12 plus 8 ft. across fuselage equals 
32 ft. 

Distance from Center Line to Thrust 
Line equals 16 ft. or but 21 per cent 
of semi-span. 

(Turn to page 90) 











Ltt Lockheed 14 airplanes, in- 
A cluding those already in service, 
are being equipped with a novel type 
wing slot possessing a number of 
distinctive features. The idea of using 
fixed wing slots is not new, in fact 
such a system of slots was patented 
by Dr. G. V. Lachmann in 1919, these 
patents having subsequently been al- 
lowed to lapse. But with the advent 
of wings of high taper the industry 
has had to give unusual attention to 
the problem of tip stall, with conse- 
quent loss of aileron control. A pecu- 
liar feature of the problem has been 
the inability of the wind tunnel to give 
the designer a true picture of lateral 
control during tip stall in the full scale 
airplane. For example, on our Model 
14, wind tunnel investigations indi- 
cated satisfactory stall characteristics. 
But full scale flight tests undertaken 
to investigate the stall condition dis- 
closed an unsatisfactory tendency to 
tip stall which it was advisable to cor- 
rect. What the wind tunnel has not 
been able to do is show us the effect 
of slip stream on tip stall. And it is 
possible that designers have given pri- 
mary attention to stall conditions with 


Wool tufts, show air flow over wing with slots. 





By Hall L. Hibbard 


Vice-President and Chief Engineer, Lockheed Aircraft Corp. 


minimum slip stream affect, as in the 
approach for a landing, when the 
critical condition may actually be on 
the take-off. Taking off with a 
heavily loaded airplane it is possible to 
pull up sharply enough to stall the 
tips, which are outside the slip stream, 
even though the plane is moving at 
relatively high speed. But the center 
portion of the wing, swept by the 
slip stream remains unstalled. In such 
a case it is possible for the stall to 
manifest itself without preliminary 
warning, and first through the loss of 
lateral control. 

Our full scale flight testing has 
shown the new Lockheed wing slots 
entirely effective in eliminating this 
tip stall condition. Through use of 
the slots aileron control is maintained 
beyond the stall condition, so that full 
lateral control is available under all 
flight conditions. Furthermore, since 
stalling, with tip slots, occurs first 
over the center por- 
tion of the wing, the 
resultant buffeting of 
the tail by the bur- 
bling air gives the 
pilot ample warning 
of an approaching 
stall. 

The Lockheed 
slots follow the best 
available informa- 
tion on fixed slot 
design, thus elimi- 
nating the complexi- 
ties of moving 
parts. But we have 
departed from the 
leading edge slot ar- 
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rangement in order to permit use of 
conventional de-icer equipment. The 
Lockheed slots are located directly 
back of the de-icer boot. Span-wise 
they extend across approximately 60 
per cent of the aileron span. The 
Lockheed slots are not continuous, but 
are installed in five increments on each 
wing. This prevents changing the 
structure of the wing and the arrange- 
ment proved fully as effective as a 
continuous slot in full scale flight 


‘tésting:. Under normal low angle of 


attack, high speed conditions, as at 
cruising, there is practically no flow 
of air through the slots and no ap- 
preciable reduction in cruising speed 
of the airplane. At top speed we 
were able to measure a speed reduc- 
tion of about 2 m.p.h. due to the use 
of the slots. 

It will be appreciated that the Lock- 
heed slots have been designed pri- 
marily for their value to improved 
aileron control at or near stalling 
speeds. There is no appreciable dif- 
ference in stalling speed of the plane, 
angle of stall, or lift on take-off, with 
the Lockheed slots. But there is the 
fullest lateral control at all speeds 
and under all conditions. 

The Lockheed wing slots have been 
fully approved by the CAA. A plane, 
Lockheed No. 1401, recently toured 
the United States and Canada to 
demonstrate the new slot system to 
pilots, airline executives, etc. Reac- 
tions have been uniformly good. 

The Lockheed slots are not pat- 
ented and this system may be used 
by any manufacturer interested in 
adopting it. 
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Right now we’re wondering if everybody has written for his or her free copy of the 
5th edition of the Gulf Aviation Atlas. It’s a swell big book packed with flying 
info, maps, charts, pictures, and air history. The supply is getting low, so you better 
send for yours right away. Write—a penny post card will do—to: 


MAJOR AL WILLIAMS, alias ‘Tattered Wing-Tips,” 
Mgr. Gulf Aviation Products, Gulf Bidg., Pittsburgh, Pa. 





THE M-M-MYSTERY SHIP 


Here’s one that was sent us by Ben Martin 
of Ladysmith, Wis. Thank’ee, Ben! 


An international spy (Platinum Blonde 





type No. 1) recently unearthed the fol- 
lowing data on a new bomber built in a 
secret factory in one of the Balkan States. 

‘*Model ‘X’ has a motor 9’ long. The 
fuselage is equal to the sum of the length 
of the motor and % the fuselage. The 
length of the tail is the motor plus 4 the 
tail. The whole plane, naturally, is equal 
to the sum of the motor, tail, por | taba 


In the general's other pocket she found 
the following: 

“To find the wingspread, multiply the 
me root of the square root of the length 
of the plane by the length of the fuselage 
and add the length of the motor. And the 
speed may be represented by the sum of 
those two specifications which, plus one, 
are equal to another of the specifications 
plus one squared.”’ 

Being a smart girl—although a blonde 
—she figured out the answers and decided 
getting the blueprints would not be worth 
the effort. What do you think? Send in 
your hgures to T.W.T. for checking. Offi- 
cial version by return mail. 





DOING IT THE HARD WAY 
There are two ways to do everything ... 


the easy . . . and the hard. 


Take refining our Gulfpride Oil for in- 
stance. We could be satisfied with ordin- 
ary methods that remove most of the im- 
purities. But instead we use an extra, added 
refining step—the famous Alchlor process. 
This remarkable process—exclusive with 
Gulf—digs down so deep into the 100% 
Pure Pennsylvania that it removes still 
more dirt, sludge, and carbon-formers. 
It may be the hard way but, when you 
think what they can do to a motor... 
boys, it’s worth it! 


THIS MONTH’S WHOPPER 


Dear Major: 


Of course we all know about the mar- 
velous qualities of Gulf Aviation Gas 
when used as a mouthwash. But I claim 
to be the first to discover that it actually 
contains vitamins! 

Out at our local flying field we have a 
mascot named Oscar. Oscar is a mosquito. 
Mind, he isn’t one of those pigmy species 
that live in Florida, Louisiana, and New 





Jersey. And which weigh only about five 
pounds apiece. Oscar is a real California 
mosquito. 

We first found Oscar in one of the hangars 
drinking out of a can of kerosene. He 
wasn't very husky then but after we 
adopted him and he got his meals of Gulf 
Aviation Gas regularly, he really began to 
GROW! (Everything grows in California.) 


We sure were proud of Oscar. But soon 
he got so big his meals presented a seri- 
ous financial problem. We tried curtailing 
them but he began attacking the planes 
and drinking right out of the tanks. At 
last the boys decided we would have to 
stop using Gulf Aviation Gas or get rid 
of Oscar. When the coin flipping was over 
Cit went to 11,111,112 out of 22,222,222) 
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we set a trap for the poor beastie. What 
we used was a case aod half of dynamite 
saturated with Gulf Aviation Gas. We 
attached a long fuse, lit it, and hid to 
await developments. 

Oscar must have suspected something 
for he kept off a good distance for a while. 
But finally the aroma of that G.A.G. was 
too much for him. In he charged and gob- 
bled down that dynamite before you could 
say “‘contact!’’ And no sooner had he 
swallowed it than it exploded with a 
roar that could be heard in Zanzibar. 

Poor Oscar! I'm telling you, Major, we 
had a mighty sick mosquito on our hands 
for a couple of weeks. 

Norman McEwan 


Gulf Oil Corporation and Gulf 


Refining Company... makers of 
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JAVIATION 
PRODUCTS 

















































































This “last-minute” field check with the i Tich (naa a 3) 
portable WESTON Ultra High Fre- . te” 

quency Oscillator, also furnishes a ‘ ; \Y 
check on the antenna as well as on 

the radio circuits. 


... with the WESTON portable 
ULTRA HIGH FREquENcYy OSCILLATOR 


e Frequency —continuous range 22 to 150 megacycles...no band 
switching. 

@ Triple Modulating Frequencies— 400, 1300 and 3000 cycles 

e Battery operated (self-contained) 

e All frequencies fundamental 

e High order of stability and resetability over entire range 

e Employs continuously variable inductive tuning 

e Equipped for use with crystals 

e Over 5700 degrees of continuous dial rotation 

e Small size, light weight provide extreme portability 






Write or wire for complete information. Weston Electrical 
Instrument Corp., 616 Frelinghuysen Avenue, Newark, N. J. 
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The Background of the 
BARKLEY-GROW 


By John T. Whitaker 


Barkley-Grow Aircraft Corp. 


HE basic problem that faces all 
T aircraft designers is to develop a 
wing which will, at the same time, 
create lift and carry the loads im- 
posed upon it. Most designs embody 
the simple principle of a spar or 
beam to carry the main load, sur- 
rounded by suitable structure to de- 
velop the airfoil shape. Although the 
spar may sometimes be split up into 
two or more elements, the basic prin- 
ciple remains the same. 

Recently, in order to avoid the con- 
centration of forces that normally 
enter the beam-spar design (Sketch 
A) attempts have been made to handle 
the distributed loads as they occur 
over the entire wing structure by mak- 
ing the wing itself a composite spar 
or beam (Sketch B). The usage of 
boxspars, D, or cylindrical shaped 
monospars, stressed skin wings with 
internal lattices and stiffeners and 
other arrangements, have all been 
directed toward this end. 

Although the cellular form of con- 
struction cannot be said to be the 
idea of any one man, a new form for 
the application of the principle did 
occur to Archibald F. Barkley some 
ten years ago as he observed the 
progress of the construction of the 
first all-metal dirigible, the ZMC-1 at 
Grosse Isle, Detroit. Followed a pe- 
riod of design and development during 


which many wing models were made 
and tested to destruction. Out of it 


‘developed a design that showed con- 


siderable promise of load carrying 
capacity without distortion at a rea- 
sonable weight per sq.ft. By 1935 
work had progressed sufficiently so 
that a group of Detroit business men 
underwrote the manufacture and test 
of a complete wing. Results were so 
satisfactory that a complete airplane 
design was inaugurated which has re- 
sulted in the eight to ten place Bark- 
ley-Grow twin-engine transport, the 
Model THP-1. (Aviation, Febru- 
ary 1939). 

A slight accident that occurred dur- 
ing the static testings of one of the 
wings for the transport «shows some- 
thing of the ability of the wing design 
to “take it.” The panel under test 
was 194 in. long with a 96 in. chord 
and 14.9 in. thickness at the root. It 
was tapered in plan and in section 
and had a total area of 92 sq.ft. A 
slippage in the test rig allowed a full 
load of 17,000 lb. to be applied sud- 
denly and unexpectedly to the panel. 
This loading caused a final deflection 
of 15 in. at the wing tip. When 
the test load was finally removed, the 
panel recovered to 2% in. of its nor- 
mal position at the unsupported tip. 

On first sight the structure of the 
Barkley-Grow wing seems complicated 
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from a production point of view, but 
studies and actual shop experience 
have indicated that methods can be 
developed to produce structures of this 
type economically and efficiently. 

Additional tests are going forward 
at the present time on the application 
of wing design to military machines. 
Upon completion of these tests it is 
hoped that we will be in a position 
to give to the readers of AVIATION 
a great many more technical details 
of the design and production of this 
wing than has been possible at this 
time. 








DEPENDABLE POWER 


IS CERTAIN WHEN 


@ BUILT BY 
WRIGHT AERONAUTICAL CORP. 





The world looks up as airplanes grow bigger, fly faster— 
become safer. And in this conquest of the skies antifriction 
bearings enable airplane engines to leave old performance 
records behind. 

The make of bearings preferred by leading airplane engine 
manufacturers is the same make that takes crankshaft and 
propeller thrust loads on this 1,000 H.P. Wright Cyclone 
Engine. 

It's the same make that proved its performance on The 
Spirit of St. Louis, The Question Mark, The China Clipper, 
and planes that fly for air transport companies and Uncle 
Sam. To mention any leading make of airplane engine is to 
mention SoGiF. 4326 
SiS INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


THE BEARINGS ARE 
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Deena = 
GRUMMAN F3F-2 FIGHTERS 
oweted by WRIGHT CYCLONES 


A swift “take-off” from the deck of an aircraft carrier 
—speeded by powerful Wright Cyclone engines —and 
these Grumman F3F-2 Navy Fighters are on their way 
to perform their mission as “Wings for Defense” of 
the U. S. Navy. 

Wright Cyclone-powered Grumman F3F-3 Fighters — 
the latest production model of this famous family of 
fighting aircraft —are now being delivered to the U. S. 
Navy. 

Grumman Model J2F Utility Amphibians are also 
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powered by Wright Cyclones. A large number of these 
utility amphibians are serving the U. S. Navy in this 
country and its island possessions, performing a wide 
range of missions which include mapping, photography, 
target towing, rescue work from carriers and shore 


bases, and other duties. 
WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 


A Division of Curtiss-Wright Corporation 
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Turning on a Dime ee 

With the a 
Curtiss-Wright \ 
Reversible Propelier a AS ? 


A MILESTONE in propeller de- 
sign has been passed with the 
introduction of the Curtiss-Wright 
reversible pitch propeller recently 
announced by Robert L. Earle, general 
manager of the Curtiss Propeller Divi- 
sion at Clifton, N. J. Work on this 
project has been carried on with the 
cooperation of the Navy Bureau of 
Aeronautics, because of the obvious 
value of creating negative thrust in 
maneuvering large flying boats on the 
water. 

A comparison of the water per- 
formance of a four engined flying 
boat with reversible and normal pro- 
pellers is shown in the accompanying 
diagram. The short turn at the left 
is made by applying reverse pitch to 
the two inboard props, increasing the 
power of the right outboard and left 
inboard engines, and allowing the 
others to idle. With conventional 
propellers (right) the turn is made by 
increasing the power of the right out- 
board engine and allowing the others 
to idle. The relative amounts of 
power applied to propellers in execut- 
ing a turn is indicated by the length 
of the arrows. 

Like other Curtiss propeller designs 
the reversible pitch type is controlled 
electrically. The pitch change is made 
very quickly, being accelerated by the 
same voltage booster unit used for 
fast feathering. Control is by move- 
ment of the switch to the “reverse 
pitch” position. The cockpit switch 
and wiring for it constitute the only 
increase in weight. No engine cool- 
ing problem has been encountered in 
tests even though the reverse pitch 
position drives air away from the 
engines. Indications are that the de- 
vice may also prove to be of some 
advantage in reducing the landing 
run of large landplanes. 
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Turning a four engined flying boat on the water with reversible pitch propellers 
(left) as compared with a turn made by the use of conventional propellers (right) 


CESSNA T-50 





Twin Engine Cessna: Flight tests are now underway on the Cessna T-50, a five 
place cabin ship with 2-225 hp. Jacobs engines. A top speed of 193 m.p.h. and a 
landing speed of 55 m.p.h. are reported. Climb (first minute) is given as 1500 it., 
and service ceiling, 22,000-25,000 ft. Gross weight is 5,000 lb.: wing area, 296 
sq.ft.; and span, 42 ft. Price, as yet unannounced, is in the $20,000-$25,000 bracket. 
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The selection of a school for a specialized 
education in aeronautics is a very serious 
matter, The Catholic Archdiocese of Chi- 
cago has spared no time and effort in 
shaping a course of study which would 
give the student a combination of all the 
work necessary to make him a competent 
engineer, a master pilot, and a man whose 
experience would permit him to enter any 
phase of the aeronautical industry with 
the assuranace that he be truly valuable 
to his employer, and that his promotion be 
sure and rapid. We feel that to fit a man 
more thoroughly for such work, more time 
should be devoted to the course of study 
and a great deal of actual shop and pro- 
duction practice should be included, as well 
as a thorough knowledge of the problems 
encountered in general business and sales- 
manship. In order to do this, the course 
runs 180 weeks, which is some 36 weeks 
longer than an engineering course in any 
of the leading universities offering a Bache- 
lor of Science degree. The course extends 
through the summer months and is ex- 
tremely intensive. It requires a tremendous 
amount of hard work but the results offer 
the utmost in training with the assurance 
that the ultimate in an education of the 
type desired has been earned. 


The surroundings and social functions 
which accompany and make up part of 
such an education and which are neces- 
sary to complete development are exactly 
as you would have it. All social activities 
are supervised, and all home surroundings 
—since all students live on the campus— 
are of the type of which your parents will 
no doubt highly approve. You are allowed 
to develop yourself with the advice, super- 
vision, and kind guidance of the clergy. 
brothers, and faculty who make up a very 
close part and serve as mentors and parents 
while you are a resident at the school. 


Since our tuition costs include all essentials, 
it is not necessary for the student to con- 
sider all the incidental expenses which 
generally accompany “going to college,” 
as those are all taken care of in this 
charge. 


Flight training is only offered to students 
enrolled in the engineering course and in- 
cludes 300 hours in all types of aircraft 
and under all conditions. It is the most 


a 


A SCHOOL THAT OFFERS A Complete OPPORTUNITY 
TO BEST BUILD YOUR AVIATION CAREER.... 


complete course possible and produces a 
master pilot. This course entails an addi- 
tional charge and is taken with the engi- 
neering work throughout the four years. 


Although flight training is not essential to 
the man wishing to train himself primarily 
in engineering, it is a decided asset and is 
offered to those wishing to further enhance 
their usefulness in the field of aeronautics. 
Due to the intensive nature of the course, it 
is impossible for a student to work part- 
time while attending the college, and we 
therefore must discourage those wishing to 
secure an education by this method. 


The intensive nature of the work requires 
that the entrants to our school have secured 
the proper high school foundation as we 
require that each student be from the top 
quarter of his graduating class in his former 
schooling. College classes start the first 
week in September and continue on until 
completion. 


NON-SECTARIAN 


Our school is under the personal direction 
of His Excellency, Bishop Bernard J. Sheil, 
Auxiliary Bishop of Chicago, and founder 
of the nation-wide Catholic Youth Organi- 
zation. It is entirely non-profit and is one 
of his many enterprises to provide a last- 
ing, worthwhile foundation for the Youth of 
America. The course is open to any and 
all boys, regardless of Faith, who are am- 
bitious to accomplish a lasting success 
through hard work and endeavor. We cor- 
dially invite you to investigate our facilities. 








t of practical experience Is 
a machine, forge, motor, 


shops. A competent cagiooy 
ithout a full t this 
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gained in the weil- 

and wood-working 

cannot be produced 

type of work under experienced instructors, The 

machine shop pictured is fully coutooed with 
pers, millers, grinders, drill presses, etc. 
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All students, if they desire, are given twenty 
hours of flight training with the Engineering 
Course. All students must be enrolled in the 
Engineering Course to take flight training. A 
complete 300-hour course is given if desire 
taken over the same lod as the engineering. 
Ships of modern manufacture, ranging from 50 to 
3. horse power are used in both open and 

closed typus. 


LOCATION 

The school is located 35 miles from Chicago's 
loop, 6 miles north of Joliet, and accessible by 
quick bus transportation to and from Chicago 
with railroad connections from Lockport and 
Joliet. Visitors are welcome to inspect this 
school at any time. 















LEWIS HOLY NAME SCHOOL OF AERONAUTICS 


LOCKPORT, ILLINOIS 


To Dads: 


If your son has a high 
scholastic standing and he 
is interested in aeronau- 
tics, then, make it your 
business now to investi- 
gate this fine school. 
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LEWIS HOLY NAME SCHOOL of AERONAUTICS 
LOCKPORT, ILLINOIS 


Please send me detailed information. 
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Aircooled Motors iene 
Higher Powered Engine for Light 
Planes 


60 hp. FRANKLIN 


m te MEET the growing need for en- 
gines of higher power in the light- 
plane field, the Aircooled Motors 
Corporation, of Syracuse, N. Y., has 
announced the new 60 hp. Franklin 
Model 4AC-171, which holds ATC 
No. 206. Like its predecessor, the 
Franklin “50”, the new “60” carries 
approval for use of standard 14 m.m. 
automotive spark plugs and a fuel 
octane rating of 70 or better. Weight 
of the “60” has been kept down to 159 
pounds with the single magneto. Bore 
has been increased from 3§ in. to 3% 
in. Displacement has been increased 
to 171 cu.in. Overall dimensions are 
approximately the same as the “50” 
and many parts are interchangeable 
between the two engines. The 
Franklin “60” crankcase is a one- 
piece aluminum alloy casting, with a 
removable cover plate at the top for 
access to connecting rods and other 
internal parts, Three main bearings 
carry the crankshaft, with the thrust 
bearing designed for tractor or 
pusher mountings. Oil channels are 
drilled in the crankcase to provide 
pressure flow to hydraulic valve tap- 
pets, main and connecting rod bear- 
ings, camshaft bearings, valve mechan- 
ism, and other working parts. The 
four-throw three-bearing alloy steel 
crankshaft is counterweighted as well 
as statically and dynamically bal- 
anced. It is also drilled for lightness 
and to provide pressure lubrication to 
all bearings. The propeller hub inner 


flange is forged as an integral part of 
the shaft, simplifying the hub assem- 
bly. The forged steel camshaft is 
also rifle-drilled for lightness. <A 
Celeron camshaft timing gear meshes 
with the steel crankshaft gear for 
quiet operation. Connecting rods are 
steel drop forgings. Pistons are cast 
aluminum alloy with full floating pis- 
ton pins, and three rings each. Cylin- 
ders and cylinder heads are cast in 
one piece of British “Y” alloy with a 
nickel iron alloy liner shrunk into the 
cylinder barrel. Each cylinder is pro- 
vided with 912 square inches of heat 
dissipating fin area. Two overhead 
valves are provided per cylinder, with 
nickel ‘iron alloy valve seats and 
guides, and two Chrome vanadium 
springs per valve. Valve rockers are 
force fee lubricated with oil spray to 
the stems and springs. Wilcox-Rich 
hydraulic valve tappets provide auto- 
matic valve adjustment. Oil supply is 
carried in a wet sump crankcase, with 
a normal capacity of four quarts. Oil 
is fed through the lubrication system 
by a positive gear type pump. The 
Stromberg. up-draft. carburétor is 
mounted directly on the crankcase 
with integral intake passages cast in 
the case, serving to warm the intake 
mixture and cool the crankcase oil. 

A complete new production line has 
been organized at the Aircooled 
Motors plant to handle production in 
quantity of the Franklin “60”, and a 
total of 33 strategically located service 
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stations have been established through- 
out the United States, Canada, and 
Alaska, to insure Franklin owners of 
prompt and expert service. 
Specifications of the Franklin “60” 
Aircraft Engine, Model 4AC-171 as 
supplied by the manufacturer are: 


Approved Type Certificate No. 206 
Maximum normal rating.. 60 hp. at 2350 rpm 


Cruising rating........+. 42.5 hp. at 2100 rpin 
PE: cieahe) eeestnes seve 3-7/8 in. ’ 
Ee eee 3-5/8 in. 

Compression ratio........ 6.25 to 1 

Piston displacement...... 171 cu. in. 

BE “nits ccd naiindiae 6 same 70 octane or better 


Fuel consumption at rate 
a, pisesvereeoersede> .56 Ib./hp./hr. 
Fuel consumption at cruis- 555 Ib. /hp./hr. 
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25A RECEIVER: New, compact, light— 
designed for private flyers. Highly selec- 
tive superhet receiver covering beacon sig- 
nals, weather reports, International Distress 
frequency, and greater part of broadcast 
band as well as air transport communica- 


tion band. Weight complete only 16 lbs. 





C. A. A. approvals 
No. 244 and No. 245 


25A TRANSMITTER: Designed and 

riced specially for private flyers, the 

ulti-frequency — is easy to install, 
simple to operate. Transmits on any de- 
sired private flyers’ or airline frequencies. 
Built-in relay permits use of single antenna 
for transmitter and any receiver. Weight 
25 lbs. complete. 





C. A. A. approvals No. 60 and No. 61 


MICROPHONES: The 628A and 631B 
are specially designed to operate through 
high noise levels and give clear speech 
transmission. 


DY 
Western Electric 


Under today’s stricter regula- 
tions governing use of airlanes 
and airports, two-way radio tele- 
phone is becoming as necessary 
to private flyers as it has always 
been to the airlines. 

No matter what type of plane 
you fly, there’s Western Electric 
equipment designed and priced 
to meet your particular needs. 
It’s light, compact, dependable 
—backed by Western Electric’s 
years of experience in making 
radio telephone apparatus for 
the nation’s major airlines and 
airports. 

For details, write to Western 
Electric Co., Dept. 326 A, 195 
Broadway, New York. 





C. A. A, approval No, 155 


HEADSETS: The 1019A Anti-static head- 
set is standard on most of the nation’s 
airlines. It reduces static clicks, delivers 
clear signals. 


SNARE RGR ONS 


C. A. A. approval No. 141 


27A RECEIVER for marker signals. Op- 
erates on a frequency of 75 megacycles, 
provides for indication of cone of silence 
and fan type ultra-high markers now being 
installed on airways. Provides indication 
of the proposed inner and outer markers 
for use with instrument landing systems. 


Weight 15 lbs. complete for 1 frequency. 


20 TYPE RECEIVER: Light, compact, 
4 tube superheterodyne providing unusual 
selectivity. Its 4 bands cover all aviation 
services plus the broadcast frequencies. 
Accurate, calibrated tuning with either re- 
mote or local control. Weighs only 11 Ibs., 
is easy to install, simple to operate. 


C. A. A, approval No. 6 


724A FILTER: Necessary for proper re- 
ception of new simultaneous beacon and 
weather transmitters with your receiver. 





Western Electric 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 
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The Lycoming Division of Aviation Manufacturing Corporation announces 
the newest addition to its line of aircraft engines—the R-680-E Series engine, 
a nine-cylinder, 300-hp. power plant incorporating many improvements. 
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A RANGER at 1.28 Ib. per hp. 








SGV-770B-6 has 500 hp. takeoff 
rating on 87 Octane Fuel 


NTRODUCTION of the Ranger inverted 
Vee-12 air cooled engine Model 
SGV-770B-6, recently granted ATC 
No. 207, gives America the lightest 
engine of this type, in lb. per hp., in 
the world, and the lightest specific 
weight of any aircraft engine under 
1,000 hp. operating on 87 octane fuel. 
The approved take-off rating is 500 
hp. on 87 octane fuel up to 1,700 ft. 
altitude. The normal rating of 420 
hp. applies from sea level to 5,700 ft. 
altitude, as the engine is supercharged. 
A modification of previous Ranger de- 
signs, the new engine incorporates the 
typical under-head cam valve opera- 
tion feature, and is geared 3:2 from 
the crankshaft to the propeller. 
Principal refinements over previous 
designs consist of an improved type 
supercharger impeller, and use of steel 
backed copper-lead main and connect- 
ing rod bearings, in place of the cad- 
mium silver type. Specific weight of 
the engine is 1.28 lb. per hp. and 
frontal area is only 28 by 32 in., said 
to be about one third that of a cur- 
rent radial engine of equal power. A 
table comparing the new Ranger with 
six modern European engines of simi- 
lar design shows it to excel by a wide 
margin in power per pound of engine. 
The following table lists the com- 
parative figures for the Ranger and 
six of the new European engines: 


f 
- bs a 
2 Be Normal 
*a aS 5a hp. and 
La we ES altitude 
Engine Model wD fa r= rating 
Ranger ... SGV-770B-6 1.28 640 500 420@5, 700 
DeHavil- 
cand .. Gypsy-12 2.02 1058 525 © 420@7,500 
Hirth . 512-B 1.34 605 450 3 9,850 
Argus..... . A8-410 1.47 662 450 360@9,850 
iene .. 12-R 1.70 848 500 450@13,200 
ter 


Sagitta.. 1-NR 1.52 850 560 550@7,550 
*Potez.... 12-D-00 1.46 730 500 450@9,850 


* This engine isa flat 12, but is included as it isin the same 
class as the others. 


Specifications Ranger SGV-770B-6 


BHP RPM Alt. Ft. 
Maximum Power for Take-off . = 2950 S§.l.to 1,700 
Normal Rating.............. 2850 §8.L.to 5,700 
enti SER Limits. 300 2500 §8.L.to 10,500 


Fuel Consumption, Min. at 300 h.p. 

SS ES 0.52 ib/BHP/hr. 
Fuel- Ranger Spec. No.1003_ ..... CFR 87 Octane 
Oil Consumption at Rated Power. . 0.025 |b/BHP/hr. 
Oil Consumption at Cruising Power 0.015 |b/BHP/hr. 


EE SR A we ee 4 inches 
ESA ee are e 5.125 inches 
Displacement. ......,..+-++ese08: 773 eu. inches 
Compression Ratio .........+++. 6:1 
Blower Ratio . 8.84:1 
Gear Ratio, Crankshaft: ‘Propeller . ; 3.2 
Propeller Shaft Rotation........... R. H. Tractor 
Overall Length .........++0++0+0: 61.312 in. 
REE NB 5 0. 60.c0sccveessivsse 32.25 in. 
oe | a ee 28 00 in. 
Dry, Including Standard Equipment 640 Ib. 
















THIS EYE NEVER WINKS « 
imperfection. Typical of Martin thorough- 
ness is the use of the Electric Eye for exact 
chemical analysis by titration, eliminating 
the chance for error which exists when the 
human eye alone is used. 


TITAN STRENGTH: aundreds of 
times daily this 500-ton machine clamps down 
with relentless accuracy to form sheet metal 
parts for Martin airplanes. Throughout the 
Martin factory, machinery plays a constantly 
increasing part in speeding production. 





BA B Y G U LL ; Above is the first man-carrying, flyable, small-scale advanced 
model ever built and flown to predetermine the performance of a full-size airplane. 
Upon completion, the big ship (shown at right), repeated identically every charac- 
teristic demonstrated by the small-scale model. 


wk we w& we we Ww wR We Re 


MARTIN 





AIRCRAFT 


World’s Standard of 
SKYWAY 
SUPREMACY 
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' CONTRAST the early Martin-built pusher-type 
e “ biplane with a modern Martin-built giant of the 
te — skies—a 63,000-pound ocean transport capable of 
carrying passengers and payload from New York to 
London in luxurious, non-stop flight. 








GIANT GULLS: 


118 feet from wing-tip to wing-tip, weighing 
18 tons, these new, gull-winged U. 8S. Navy 
Patrol planes, with complete living accom- 
modations for their crews, will widen the 
scope of action of our fleets. 

(See flying model at left). 


OPEN SESAME . These, the largest electrically -operated doors in the 
world, 32 tons in weight, open in 68 seconds, throwing open a wall area 300 feet 


long by 40 feet high. Inside is an Assembly Hall, 450 fee 
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EX PAN SION . As this publication goes to press, contractors 
are rushing to completion this 440,000 sq. ft. factory addition. 
Built on a record-breaking 11-week schedule, it brings the com- 
pany’s total floor space to 1,097,000 sq. ft., makes it the largest 
single-unit aircraft factory in the U. S. 
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Dialing the Air Waves with Don Fink 





Checking Frequency 


Frequency limit monitor makes 
of aircraft transmitter 


frequencies simple 


THE REGULATIONS of the Federal 
Communications Commission regard- 
ing frequencies of aircraft transmit- 
ters can best be met by periodic 
checking of the frequency against a 
suitable standard. A recent announce- 
ment of the RCA Aviation Radio 
Division in Camden, is the type 303-A 
frequency limit monitor, suitable for 
frequency limit measurements for all 
classes of transmitters but particularly 
adaptable to aircraft work. The limit 
monitor may be used without any 
auxiliary apparatus provided that the 
transmitter output to be measured 
may be brought within a few feet 
of the monitor itself. This may be 
inconvenient in checking transmitters 
which have already been installed in 
planes. In this latter case it is pos- 
sible to separate the transmitter from 
the monitor by as much as 300 ft., 
by employing a small coupling coil 
connected to a 4-in. coaxial cable. 
Such an installation may be made 
permanently at an airport test office 
with the far end of the cable situated 
at a convenient position on the air- 
port or in a hangar. 

The frequency of a transmitter in 
actual operation, at some distance 
from the airport, may be checked by 
employing any suitable radio receiver 
and a beat-frequency audio oscillator, 
In this case the frequency monitor 
is coupled to the receiver input and 
the receiver is turned to the frequency 
of the station to be measured. The 
frequency monitor provides a signal 
which mixes with the incoming sig- 
nal from the plane. The two signals 
produce a beat note in the loud- 
speaker of the receiver. The beat 
oscillator is then used to determine 
the frequency of the beat note and 
this frequency in turn gives the fre- 
quency interval between the standard 
of the frequency monitor and the in- 
coming signal. The monitor may be 





used with a crystal either on its fun- 
damental or on the second harmonic. 
This is particularly useful in the case 
of the frequency 3105 kc. and 6210 
ke. The price of the table model is 
$204, that of the rack type $191.25. 

The frequency limit monitor covers 
a range from 1500 kc. or 45 mc. and 
is fitted with a lamp which lights if 
the transmitter frequency shifts from 
its assigned value by more than the 
limit set on the dial. The frequency 
deviations which can be indicated are 
within 0.005 per cent, that is be- 
tween 50 cycles and 20,000 cycles, 
depending upon the carrier frequency. 
The monitor also finds use, of course, 
in conjunction with airport transmit- 
ters and in any ground installation 
where the frequency monitor may be 
incorporated as an integral part of 
the transmitter installation. 


Low-Cost 


Two-Way system weighs 25 lb. 
and sells for less than $200 


Arr Rapio & INSTRUMENT Co., 5214 
West 63rd St., Chicago have recently 
added to their line of light weight 
and low-cost aircraft radio equipment 
a 10-watt transmitter and a beacon 
receiver mounted in companion cases. 





Air Radio’s 25-pound transmitter-receiver 
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The two units together weigh 25 Ib. 
including the power supply. 

The transmitter has 10 watts 
crystal—control output, designed to 
be operated at 3105 kc. and at any 
other single frequency between 2,000 
and 6,500 kc. A tapped antenna coil 
is used for adjusting the output at 
either frequency. Switching from 
one crystal to another is accomplished 
by a toggle switch. An ordinary 
volume control is included in the mi- 
crophone circuit. The power supply 
may be operated from 6- or 12-volt 
battery with 10 amp. input at 6 volts 
and 5 amp. at 12 volts. A vibrator 
power supply is used. The standby 
current is 20 per cent of the full load 
current. 

The receiver is a five-tube super- 
het covering a range from 195 to 
405 ke. provided with sensitivity and 
volume control. The dial is calibra- 
ted in kilocycles. Power for the re- 
ceiver is obtained from a vibrator 
consuming 34 amp. at 6 volts or 1} 
amp. at 12 volts. The units are 11 in. 
high (including the power supply) 
and 6x7 in. horizontally. Price of 
the transmitter is $99, of the re- 
ceiver $75. 


Battery Operated 


Portable Transmitter and Receiver 
Do Not Depend on Power Supply 
of Plane 


ESPECIALLY USEFUL for small planes, 
such as the Taylor Cub, which do 
not have auxiliary power supply is 
the new transmitter receiver combi- 
nation announced by the Aerovoice 
Co. of Islip, L. IL, N. Y. The new 
equipment is known as the Airmaster 
midget radio transmitter and receiver, 
and is completely dry battefy opera- 
ted. It is claimed that normal op- 
eration permits about one year’s life 
from the batteries. The transmitter 
is a crystal controlled oscillator am- 
plifier type and can be modulated 
100 per cent. The transmitter utilizes 
filament type tubes which heat up 
almost instantaneously. It is thus 
possible to control the filament di- 
rectly from the push-to-talk plug on 
the microphone which turns on both 
filament and plate supply simulta- 
neously. This arrangement eliminates 
the necessity of standby power, and 
makes for long battery life. The 
transmitter is designed to operate 
only on 3105 ke. and is supplied with 
a crystal for this frequency. The 
transmitter is extremely light, weigh- 
ing only 3 Ib. 2 oz., while the micro- 
phone and table weigh 10 oz. Bat- 
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tery box with a complete complement 
of batteries weighs 8 Ib. 

The receiver, which likewise uses 
filament type low-drain tubes, has 
two frequency ranges, from 180 to 
420 ke. for beacon and weather sig- 
nals, and from 2000 to 4500 kc. for 
usual ship-to-ship communication. 
Sensitivity of the receiver is such that 
radio range beacon stations may be 
received at a distance of 100 miles. 
The transmitter, when operated with 
a fixed antenna has a range of 15 to 
20 miles, but this may be extended 
to about 50 miles by the use of a 
trailing antenna. The entire equip- 
ment weighs less than 20 Ib. and sells 
complete (both transmitter and re- 
ceiver) for $155. 


Fairchild D-f 


Gets CAATC Approval After 
Extensive Tests. Unusual Fre- 
quency Indicator Employed 


A NEw MopeEL of the Fairchild Radio 
Compass, Type C-6 has recently been 
awarded the CAA Test Certificate 
(No. 320). The unit tunes the beacon 
band only, from 195 to 415 kc, and is 
suitable for visual indication, aural- 
null indication, or for use as a beacon 
receiver. The remote control unit pre- 
sents a very neat appearance, and is 
designed for easy operation. Tuning 
is accomplished through a _ crank, 
geared to a flexible shaft leading to 
the receiver and to the frequency indi- 
cator. The latter indicator takes the 
form of a “speedometer” type counter 
with large figures. Only the fre- 
quency nearest the tuned frequency, to 
the nearest kilocycle, appears on the 
dial. Other controls are provided for 
increasing the audio and radio sensi- 
tivity, for switching’ from a-v-c to 
manual gain control, and for switching 
from loop to compensating antenna, 
necessary for visual indication. The 





Control panel of new Fairchild d-f 


entire compass equipment consists of 
the receiver proper, a power junction 
box, the remote control unit (see illus- 
tration), the visual indicator, a remote 
rotating control which connects with 
the loop, and the loop itself mounted 
within a streamlined housing. 


Trans-Atlantic 


British Imperial Airways Installs 
New Radio Equipment for Trans- 
Oceanic Service 


Worp has come from the Imperial 
Airways that standard radio installa- 
tions have been decided upon for the 
Empire flying boats in preparation 
for regular Trans-Atlantic service. 


The Marconi Company of Great - 


Britain has installed two-way com- 
munication on medium and short wave 
as well as equipment for direction 
finding and homing flights. Adcock 
direction finding stations will be lo- 
cated at both sides of the Atlantic 
to determine the position of the air- 
craft and to transmit bearings to the 
ships during flight. 

An auxiliary radio equipment which 
is extremely compact and light in 
weight has been produced by the 
Hermes Company for use on the fly- 
ing boats. This equipment is known 
as the Hermes trans-receiver type 
1050-51 and consists of a transmit- 
ter, receiver, and dynamotor power 
supply housed in a single casing and 
weighing complete 43 lb. The di- 
mensions of the case are 22x12x9 in. 


‘CLENW DoMeR TAN CO. 
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Trans-receiver for transoceanic auxiliary 
service 


The output of the receiver is of 
dual type, either for low resistance 
headphones or a loudspeaker. The 
output of the transmitter is 15 to 20 
watts, obtained from an input of 30 
to 35 watts. Power is supplied by 
dynamotor operated directly from the 
battery supply of the ship. 


Western Electric intercommunicating system at Martin Company. used for safety 
during test flights 


AVIATION 
May, 1939 


47 








BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





A small pneumatic nibbler of revolutionary design has been introduced by the 
Buckeye Portable Tool Company, of Dayton, Ohio. Weighing only two 
pounds, and consuming but nine cubic feet of air per minute, the Buckeye 
nibbler has a cutting speed up to ten feet per minute in 18-gauge duralumin. 
It is capable of cutting shapes in panels or sheet-stock without breaking-in 
from the edge of the sheet. It consists of a compact tool ending in a punch and 
die which can be turned in a radius as small as one inch, the motor housing 
serving as a hand grip. The punch operates at 2500 strokes per minute and 
‘leaves an exceptionally smooth edge requiring little further attention. To cut 
out any internal shape it is necessary only to drill or punch out a hole one 
inch in diameter, through which the head of the tool is inserted. After being 
inserted in this hole the nibbler is pushed in any desired direction by the 
‘operator, following either line or template. Forward pressure required is 
very slight—Aviation, May, 1939. 


A handy time saver disc giving correct size of tap drills for the U. S. gauge 
'threads, together with a decimal equivalent chart, is now being distributed 
free of charge by the Dayton Rogers Manufacturing Company, of Minne- 
apolis, Minn. On the reverse side there is listed the tap drill sizes of 
National coarse machine screws and National fine machine screws, 
together with a complete listing of tap drill sizes for the National pipe 
thread standards. Printed on a grease and oil resisting material, this 
little device should be handy to have around any aircraft shop.—AviaTion, May, 
1939. 


Designed for larger aircrafts, the aircraft division of the Fafnir Bearing 
Company has announced two new series of extra heavy capacity type bearings, 
made in ranges adaptable to all modern large airplanes. Designated the KH 
and DH series, these bearings are pre-packed with lubricant and are highly 
corrosion resistant. KH is of single row and DH of double row design. An- 
other new series of ball bearings is the KB, designed primarily for torque 
tube applications requiring bearings with self-contained seals and a high 
degree of load capacity—Aviation, May, 1939. 


Multiple conductor cables specially designed for aircraft for use with instru- 
ments, control devices, multiple light circuits, switching apparatus or any 
inter-connecting multiple circuits, are being made by the Boston Insulated 
Wire & Cable Co. of Boston, Mass. These are made with an outside cotton 
covering, lacquered for use in conduit or with a rubber sheath for protection 
from moisture and abrasion. Tinned copper shielding may be furnished on 
certain individual wires, or certain pairs of wires, over the outside cotton 
braid covering, under or over the rubber sheath. The number of conductors 
may be from 2 up to 30, each color coded. 


The Benton aircraft spark plug is now on the market with a strong array of 
desirable features. It is internationally distributed by the O. J. Whitney organ- 
ization, and manufactured by the oldest U. S. maker of mica spark plugs. The 
Benton plug uses the mask type electrode design for long wear and simplicity 
of adjustment. The unshielded plug is made in two parts, and the shielded plug 
in three parts, and replacements may be made on each of any of these parts. 


Standardized parts makes stocking Benton spares extremely simple.—AviaTION, 
May, 1939, 


Two torque indicating wrenches have reached the market recently in response to 
the widely recognized need for greater uniformity of nut and stud settings. 
lhe No. 56 Bonney torque indicating wrench is offered at a popular price by 
the Bonney Forge & Tool Works, of Allentown, Penna. It weighs 3 Ib., 
has an overall length of 23 in., and is equipped with 4 in. square adaptor. 
An accurately calibrated scale is located on the shaft near the handle grip, 
reading from 0 to 200 ft. lbs.. Displacement of the pointer is accomplished 
by the movement of the spring steel handle. A sound reading feature is 
incorporated in the torque measuring wrench offered by the J. H. Williams 
& Co., of New York City. This wrench gives a sharp sound signal for any 
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Buckeye Nibb’er 
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Die Cut Parts With Minimum Die Cost 
INVESTIGATE! 








Fatnir series KH and KB bearings 















desired torque from 35 to 200 foot-pounds, by first setting the sound scale. 
A sight reading scale is also provided for visual check on tension. This 
wrench is 194 in. long and is equipped with a compact head which can use 
any socket having 4 in. drive-opening. It is known at the Williams torque 
Measurrench No. S-57.—Aviation, May, 1939. 































RCA research laboratories have perfected an electrically operated engine- 
indicator diagram equipment for accurate and dependable measurement of rapidly 
changing cylinder pressures. The RCA unit eliminates inaccuracies due to fric- 
tion and inertia of mechanical instruments. It is composed of a pressure unit of 
revolutionary design, a catode-ray oscillograph, an amplifier, and a synchronizer 
unit. The pressure unit, unaffected by temperatures up to 350 deg. Centigrade, 
is built to withstand pressures to 5,000 lbs, and converts rapidly changing pres- 
sures into electrical impulses which are amplified and pictured on the screen of 
a cathode-ray tube. Accuracy of the unit is extremely high for engine speeds over 
1,000 r.p.m. Features claimed for this equipment include: easy tracing of pres- 
sure curves of any form of dynamic pressure; simple and accurate orientation 
of any point on the diagram with respect to the crankshaft angle, simple elec- 
trical calibration of pressure at any point in the pressure diagram, and flexibility 
of the system, permitting detailed study of any portion of the cycle.-—AvIaTION, 
May, 1939. 








RCA electric engine-indicator unit Six hydraulic presses designed for aircraft press work have recently been 
delivered by the Eddystone plant of the Baldwin-Southwark Corporation. Three 
of the presses are of 280-ton capacity, and three are of 2050 ton capacity. 
Featuring fast operation of the moving platen to and from the work, both presses 
are of the double action type, actuated by rotary oil pumps, electrically driven. 
The 280 ton presses have a plate 60 by 66 in. and a stroke of 24 in. The 2050 
ton presses have a stroke of 44 in. and a table 80 in. wide and 120 in. between 
side housings.—AviaTIon, May, 1939. 


A two cylinder hydraulic press is offered to the aviation industry by the Engi- 
neering and Research Corp., Riverdale, Maryland. It is designed to form sheet 
metal by forcing a wood or metal male die upward into the work, while two 
edges are restrained with clamps. The capacity of the machine is 150 tons, 
sufficient to form 1/16 in. thick sheets of iron or mild steel 60 in. wide, or a 
total of nine ft. six in. width can be handled in lighter material. Another 
novel product offered by the same firm, and one of wide application to aircraft 
metal forming problems, is the ERCO sheet metal shrinker. This machine 
AY SSS So consists of two sets of jaws which grip the work and then are themselves 
forced together to shrink the metal between them. The effect is the reverse 
of stretching metal with a bumping hammer. With this machine it is possible 
to bend angles in curves with the leg on the inside, or to form double curvature 
similar to that done on a bumping hammer, but with higher crowned shoulders. 
—AviaTIon, May, 1939. 





Southwark 2050-ton press 








Left: 150 ton ERCO Press Above: ERCO Sheet Metal Shrinker 
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ROBERT M. LOVE 
President 
Inter City Airlines, Inc. 


Asy on the mind ...easy on the 

body. . . easy on the pocketbook— 
that’s the Lycoming ‘‘50’’. Its dependa- 
bility puts your mind at rest. Its smooth- 
ness fairly soothes your body. And its effi- 
ciency makes for such economical opera- 
tion that even pennies go a long way. 
Don’t let another day slip by without a 









TRAINERS, PRIVATE AND COMMERCIAL AIRPLANES — 


Lycoming demonstration. Ask any Taylor- 
craft, Aeronca, or Cub Dealer to let you 
thrill to the performance of this star of 
the skyways. You'll fee/ the difference ! 


FREE FOLDER! 


This illustrated folder gives you complete details and specifica- 
tions of the Lycoming 50 HP aircraft engine— the lightweight 
champion of the air. Ask your Taylorcraft, Aeronca, or Cub 
Dealer for your free copy or write us. Address Department A59. 


LYCOMING DIVISION OF AVIATION MANUFACTURING CORPORATION, WILLIAMSPORT, PA., U. S. 





‘LYCOMING joe ficiency and Dependabillly 
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Hinckley gets chairmanship of CAA 


(Story on page 52) 


“-— 


IN GERMANY: (So it is re- ara 
ported) Flight Captain Dieterle | ee ere 
(shown here) put a new Heinkel 
pursuit (probably not shown 
here) over an official three kilo- 
meter course in the prescribed 
FAI manner and thereby estab- 
lished a new World’s record 
for absolute speed at 746.66 kilo- 
meters per hour — something 
over 462 m.p.h. 


Wide World 


International 


IN AMERICA: Col. Charles A. 





Lindbergh arrived on the Ac- OUR DEFENSE PROGRAM, meanwhile, gathered 
quatania for his second visit speed. Congress acted on several key measures (see 
since sailing on his self-imposed page 54). The Air Corps held competitions at Wright 
exile in Europe. Few days later Field for pursuits and attack bombers. Below, the 
he renewed his reserve com- North American entry in the latter. After an excellent 
mission in the Air Corps and preliminary showing, it crashed near Dayton on a test 
made a report to the NACA. flight. 


International 
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Hinekley Heads CAA 


Noble moves to Commerce; 
Warner named 


APRIL 12th, eight months almost 
to the day from the occasion of 
his taking oath as the first 
chairman of the Civil Aero- 
nautics Authority, Edward J. 
Noble resigned to become As- 
sistant to Secretary of Com- 
merce, Harry L. Hopkins. As 
soon as Congress passes the 
necessary legislation his new 
title is to be Under Secretary of 
Commerce. 

At the time it announced the 
acceptance of Noble’s resigna- 
tion, the White House indicated 
that Robert M. Hinckley, one of 
the five original appointees to 
the Authority, would be desig- 
nated as Chairman to succeed 
Noble. To fill the vacancy thus 
created in the Authority, Presi- 
dent Roosevelt nominated Ed- 
ward Warner. Appointments 
of all five of the original mem- 
bers of the Authority were ef- 
fective as of December 31, 1938. 
Grant Mason was appointed for 
three years; Oswald Ryan for 
four; Hinckley for five years; 
Harlee Branch for six years; 
Noble for two. Warner‘s ap- 


C.A.A.8S NEW CHAIRMAN, 
Robert M. Hinckley, left, ex- 
plains some of the finer points 
of the Civil Training Program 
to Rep. Clarence F. Lea, Chair- 
man of the House Interstate 








pointment, being made to re- 
place Noble, will therefore ex- 
pire on December 31, 1940. 

Robert Hinckley, the new 
chairman, has acquired the 
reputation in Washington as 
being one of the most energetic 
members of the Authority. Be- 
fore taking his place upon it. 
he was a well-known figure in 
his home state of Utah as an 
automobile dealer, as a member 
of the Legislature, and since 
1934 as a W.P.A. Administra- 
tor. Since 1928 he had held 
an interest in an airplane op- 
erating company at Ogden and 
been an avid air traveler. 
Much of the push behind the 
Authority’s program of pilot 
training has been ascribed to 
him. 

Edward Warner needs no in- 
troduction to AVIATION readers. 
During the past 20 years he 
has (1) organized and directed 
the courses in aeronautical en- 
gineering offered by M. I. T., 
(2) served as Assistant Secre- 
tary of the Navy for Air, (3) 
been editor for a half dozen 
volumes of AVIATION magazine, 
(4) been Vice-Chairman and 
author of the report of the Fed- 
eral Aviation Commission, (5) 
been a members for many years 





Harris & Ewing 
Commerce Committee. The 
President asked $10,000,000 for 
the program in his defense 
message. The Senate scaled 
that to $7,300,000. Rep. Lea’s 
committee cut it to $5,675,000. 





of the N. A. C. A. and an 
active consulting engineer. For 
the past few months he has 
served as special advisor to the 
Authority. 


We’re In At Both Fairs 


U. S. Aviation Exhibit, Inc., 
Signs for big N. Y. Building 


A COMPREHENSIVE and dramatic 
display of this country’s avi- 
ation industry—covering the 
fields of commercial transporta- 
tion, air defense and private 
flying—was assured for the 
New York World’s Fair 1939 
early last month when a newly 
formed group representing the 
industry, assumed control of the 
Aviation Building. 7 

In a ceremony at the main 
entrance to the building, Cap- 
tain Eddie Rickenbacker, Presi- 
dent of the U. S. Aviation Ex- 
hibits, Inc., handed a check to 
Grover A. Whalen, President of 
the Fair Corporation, in re- 
turn for a contract covering 
purchase of the building—at a 
reported price of approximately 
$300,000. 

The exhibit will be divided 
into three features: 

Wings of Travel—directed by 
representatives of commercial 
air transportation and of air- 
ports. It will be featured by 
a cross-section view of a com- 
posite modern transport plane; 
displays revealing the procedure 
and devices used to insure 
safety; and displays showing 
frequency and comprehensive- 
ness of schedules and economy 
and comfort of air travel. In 
this connection the accessibility 
of the modern new North Beach 
Airport is considered particu- 
larly auspicious. With special 
buses running back and forth 
between Aviation Building and 
the Airport, thousands will be 
able to see how a plane is con- 
structed, its safeguards and its 
comforts—and then actually ex- 
perience a flight. 

Wings of Defense—in which 
the air corps of the United 
States Army and Navy will 
participate. It will include 
various types of army and navy 
aircraft. 

Wings of Recreation and 
Commerce—stressing the sig- 
nificance of the new Civil Aero- 
nautics Authority which is giv- 
ing particular attention to pri- 
vate flyers. The National Ad- 
visory Committee for Aero- 
nautics and the U. S. Bureau 
of Standards also are expected 
to participate. 





In addition to the three out- 
standing divisions there will be 
group displays, featuring the 
production or use of various 
products related to flying—such 
as power plants, propellers, 
navigation instruments, radio, 
ignition and carburetion, oils 
and fuels, aircraft structure, 
equipment and accessories, basic 
materials, airport equipment. 
All such products will be dis- 
played to show their functional 
use and importance in aviation. 

Besides President Ricken- 
backer, officers of the U. S. 
Aviation Exhibit, Inc., are J. A. 
B. Smith, Vice-President; 
Courtlandt S. Gross, Vice- 
President; Donald W. Douglas, 
Vice-President; E. J. Webb, 
Secretary and Treasurer; A. R. 
Christie, Assistant Secretary 
and Treasurer. G. A. Parsons 
is general manager of the or- 
ganization. 


Cleveland Program 


Bendix, Greve and Thomp- 
son races worth $85,000 


THE recently issued official 


schedule of events of 1939 Air 


Races shows a total of $85,000 
posted for the various events. 
Saturday, September 2nd, will 
be featured by the Bendix Tro- 
phy Race, as usual a_ speed 
dash from Los Angeles to Cleve- 
land. First place will bring 
$9,000; second place $5,000; 
third place $3,000; fourth $2,- 
000; fifth $1,000. $2,500 addi- 
tional is provided for a new 
record between Los Angeles and 
Bendix, N. J. Another $2,500 
will be split between the first 
three pilots making the best 
time between Los Angeles and 
Bendix. Still another $2,500 is 
posted for the fastest time made 
by a woman pilot between Los 
Angeles and Cleveland. 

Sunday, September 3rd, will 
feature the Greve Trophy Race 
and will pay a total purse of 
$19,000 divided as _ follows: 
$8,000 for first place; $4,000 
for second, and so on down to 
$100 for twelfth place. An 
extra prize of $1,000 will be 
awarded to the winner pro- 
vided his speed exceeds the pres- 
ent record of 250.88 m.p.h. This 
race, of course, is open to only 
planes with engines of 549 
cubic inch displacement or less. 
The distance will be 20 laps on 
a 10 mile course. 

Monday, September 4th, the 
Thompson Trophy Race will 
climax the meeting. A total 
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purse of $35,500 will be dis- 
tributed: $16,000 to first place; 
$8,000 for second place; $4,000 
for third; and so on down to 
$100 for twelfth place. An 
extra $2,000 and a _ special 
award posted by the Alle- 
gheny Ludlum Steel Corpo- 
raticn will be presented to the 
winner provided he breaks the 
present record of 283.419 m.p.h. 
Distance is 30 laps around a 10 
mile course. 

Airplanes entered in the Ben- 
dix will not be allowed to enter 
either the Thompson or Greve 
Races. This does not apply to 
pilots. A maximum of 12 air- 
planes will be allowed in, any 
closed course race. All planes 
entered for the Thompson and 
Greve must qualify before 6 
P. M. Friday, September Ist. 
Quaiifying speeds: For the 
Greve 220 m.p.h.; for the 
Thompson 240 m.p.h. 


Congress Almost Says No 


Sunnyvale base for NACA 
rescued on Senate floor 


ON FEBRUARY 23, a group of wit- 
nesses representing the National 
Advisory Committee for Aero- 
nautics presented their case be- 
fore a House subcommittee on 
appropriations. March 31, much 
the same group appeared before 
a subcommittee of the Senate. 
From a technological viewpoint 
the group’s standing was irre- 
proachable. Before both sub- 





DR. JOSEPH S. AMES would 
double N.A.C.A. labs. 


committees leading parts in the 
testimony were borne by Dr. 
Vannevar Bush, Vice Chairman 
of the N.A.C.A.; Dr. George W. 
Lewis, its Director of Research; 
John F. Victory, its Secretary, 
and others of similar distinction. 

From a technological view- 
Point, the group’s stand was 
likewise almost beyond serious 
question: Since its creation dur- 
ing the War, the N.A.C.A. had 
always been very modest in its 
demands for funds. Now in 
view of the complex world situ- 





ation and the emergency de- 


AVIATION, May, 1939 


fense program for air expan- 
sion, just authorized by Con- 
gress, the N.A.C.A. was seeking 
appropriations for enlarged ac- 
tivities. The group asked for a 
small increase in its running 
budget for Langley Field for 
the fiscal year of 1940. That 
was granted. It asked for $2.- 
140,000 for increasing the equip- 
ment of that field. That was 
granted. 

It asked likewise for a fund of 
$10,000,000 to build a second 
major research base at the big 


(Continued on page 72) 


CAA Reports on Ports 


Recommends Govt. assume 
building burden 


SEcTION 302 (c) of the Civil 
Aeronautics Act of 1938 di- 
rected that: “The Authority 
shall, through the Administra- 
tor, make a field survey of the 
existent system of airports and 
shall present to the Congress 
not later than February 1, 1939, 
definite recommendations, (1) 
as to whether the Federal Gov- 
ernment should participate in 
the construction, improvement, 
development, operation or main- 
tenance of a national system of 
airports, and (2) if Federal 
participation is recommended, 
the extent to which, and the 
manner in which, the Federal 
Government shall so _partici- 
pate.” 

The assignment proved no 
simple one. It meant the as- 
sembly of data not only on the 
physical features of some 2,174 
landing fields, but also, on their 
financial case histories. Engi- 
neers and crews, working sys- 
tematically across the country, 
actually visited some 90 per 
cent of all the airports in the 
United States. Then after the 
data was collected its digestion 
and coordination posed another 
formidable problem. On Feb- 
ruary lst a preliminary report 
was submitted to Congress to 
comply with the letter of the 
law. Then after some two 
months further intense work, 
largely it is said on the part 
of Edward Warner, at that 
time special adviser to the Au- 
thority, the final report was 
finished and transmitted to Con- 
gress. 

We have little room here to do 
anything save summarize its five 
page summary: 

“The total expenditure on 
airports in the present time has 
been just over $325,000,000. 
The expenditure prior to 1933 
was about equally divided be- 
tween municipal and private 
airports. . . Since 1933 work re- 
lief programs... have been re- 
sponsible for most of the air- 
port development. About 
$140,000,000 of Federal funds 
have been spent on airports in 








THE WASHINGTON 
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C.A.A. Shuffle Looks All to the Good 


Chairman Noble's hop to Hopkins drew Washington comment 
almost entirely from the Commerce angle. Noble can do 
the Administration a lot of good in his new spot, most think, 
as a tame capitalist to decoy wild ones within range of 
Harry’s appeasement salt shaker. Many report Hopkins 
a? yee ill and Noble may well be headed toward the post 
of Sec’y. 


The change of chairmen may be all to the good for the CAA. 
Hinkley has proved energetic and will have a chance now to 
get a lot of credit for speeding things up. (Sample: the Mid 
Continent Rate Case). Best of all, Warner’s appointment 
to Noble’s vacancy takes away that amateur stigma. Warn- 
er’s twenty years of top flight aeronautical experience are 
enough background for any committee. Political shifts are 
not major. Hinkley, of course, is a strong Hopkins man. 
Warner is first and last a technical man. The President 
passed him up last year simply under patronage pressure. 


After less than a year of CAA, aviation again faces the possi- 
bility of a shakeup in federal control. The future is unpre- 
dictable as yet and this is only to suggest that you look often 
behind the front scenery. Number one threat is the Govern- 
ment Reorganization Law just passed, plus failure of CAA 
to get exemption from it as other important agencies did. 


This reorganization law says that the President’s proposed 
changes must be submitted to Congress and that they go 
into effect only if both houses fail to reject them at the end 
of 60 days during which Congress is in session. No changes 
can be put into effect during recess. The Administration 
probably cannot get around to mapping a CAA change this 
session. So any reorganization would not take effect till 
about March 1940. 


Air rates by ICC again? Col. Edgar S. Gorrell, before com- 
mittees hearing evidence on bills to set up a super-collossal 
ICC over all transportation, has made an effective plea for 
exemption of air transport. The bills would take away the 
rate-making powers of CAA, which is the main function of 
that 5-man authority. Looks as if the authors of this IOC 
legislation had mistakenly assumed the aeronautic Act did 
not provide for rate control. Chances are nothing will come 
of it. 


That airport lobby will be back in Washington to get that 
$450,000,000 suggested by the CAA—for their home towns. 
If they can’t get that, which is doubtful while Congress is 
having economy cramps, they’ll settle for the $230,000,000 
program—or even the $128,000,000 one. CAA is commended 
by some for a swell technical job on the airport survey and 
for its minimum program, but is criticized by others for not 
taking a firm stand against developing hundreds of fields 
for use by a handful of airplane owners. Get cozy with 
certain officials and they'll admit that national defense and 
air transport are the main excuses for big airport spending. 


Spare parts: Public Health Service aircraft quarantine at 
Miami caught five mosquitos during 1938 . . . Mr. Noble 
said the day before he went to Commerce, that Pan Ameri- 
can’s request for $2,758,218 for 52 transatlantic trips 
sounded pretty high . . We are far ahead or behind 
Germany in aircraft development depending on whom you 
talked to last . . . House passed a bill authorizing War 
Department to sell gas and parts to foreign military 
attaches having planes in U. S. For years other countries 
have serviced U. S. Attache planes without charge. 
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EDWARD WARNER did a big 
job for the C.A.A. then got a 
big Job on it. 


the six years, as contrasted 
with just over $40,000,000 from 
all other sources combined. . . 

“A study of the facilities 
and equipment showed oaly 
1,113 civil airports possessing 
hangars, only 82 with fueling 
facilities, approximately 230 
with reasonably adequate light- 
ing provision and only 231 with 
hard-surfaced runways. 

“Four classes (of tentative 
standards of airport classifica- 
tion) are described calling for 
runway lengths of at least 
1,500; 2,500; 3,500 and 4,500 
feet respectively together with 
various specified types and 
amounts of equipment. There 
is not in the United States at 
the present time a single field 
which qualifies for the highest 
class; and only 36 in the third 
class and 178 in the second. 

“The total maintenance ex- 
pense on all the airports of 
the United States was some- 
what over $6,000,000 in 1987 
or an average of a little under 
$3,000 per airport. The aver- 
age gross income for that year 
was about half the expense... 
approximately 15 per cent of all 
the airports reporting had net 
operating profits. 

“An actual airport plan, 
based on a separate study of a 
very large number of possible 
locations has also led to the 
conclusion that a system of 
about 3,500 airports would be 
a reasonably complete one for 
the United States ... Just over 
300 fields with 3,500 foot run- 
ways or better, another 1,250 
with runways of 2,500 feet, the 
remainder with 1,500 feet at 
least. 

“A study of the cost of de- 
veloping the existing system 
(of 2,174 airports including in- 
termediate fields), to various 
degrees and in accordance with 
various alternative plans, shows 
a prospective net cost beyond 
the completion of projects for 
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which funds have already been 
allocated . . . of about $128,- 
000,000 to bring the airports 
actually designated as airmail 
stops to a properly high stand- 
ard quality. That would include 
the creation of about 40 fields 
of the very highest class. To 
extend the work to cover the 
more comprehensive system of 
860 airports ... would increase 
the total net cost to about 
$230,000,000; while the total net 
cost for the completion of the 
system of 3,500 airports would 
be approximately $435,000,000. 

The report proper ends in 
three full pages of recommen- 
dations. Boiled down, they in- 
clude the following principal 
points: “The development and 
maintenance of a system of air- 
ports and seaplane bases should 
be recognized in principle as a 
matter of national concern... 
Such a system should be re- 
garded, under certain condi- 
tions, as a proper aspect of 
Federal expenditure . . . The 
highest preference should be 
given to airports which are 
important to the maintenance 
of safe and efficient operation 
of air transportation . .. and 
to those rendering special serv- 
ice to the national defense .. . 
At such times as the national 
policy includes the making of 
grants to local units of govern- 
ment for public works purposes 
or any work relief activity, a 
proportion of the funds in- 
volved should be allocated to 
airport purposes ... Whenever 
emergency public works pro- 
grams may be terminated .. . 
or curtailed. Federal assist- 
ance for airports should con- 
tinue through annual appropri- 
ations for that purpose... Ex- 
penditures at these periods 
should be limited to projects of 
exceptional national interest .. . 

“There should be a provision 
of supplementary funds to en- 
able the Federal government to 
increase its share of the total 
expense . (of) at least 25 
per cent of the amount of money 
that is to be designated for 
airport work from the regular 
work relief funds... 

“At the present time there 
could be efficient use of $100,- 
000,000 of such regular public 
works or work relief funds to- 
gether with $25,000,000 of sup- 
plementary funds... 

“There should be no direct 
Federal contribution to the cost 
of maintaining airports, other 
than Federal airports; except 
that the Administrator in the 
Civil Aeronautics Authority 
may, in accordance with the 
Civil Aeronautics Act, and so 
far as available funds permit, 
assume the cost of operating 
and lighting equipment or other 
air navigation facility as a part 
of the cost of operation of the 
federal airways system.” 
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Progress to Report — 


Congress nears end of 
work on defense program 


By the end of May probably all 
of the several national defense 
measures before Congress, most 
of them contributing to expan- 
sion of the nation’s air strength, 
will have been enacted. Imme- 
diate placement of orders will 
follow. In fact Army’s Judge 
Advocate General has already 
okayed increasing existing con- 
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House Military Affairs was 
not convinced that the entire 
$50,000,000 could be spent dur- 
ing the remainder of this year, 
and so $19,000,000 of the 
amount was put in the form of 
contract authorization. It should 
be remembered that the 6,000 
maximum plane figure doesn’t 
mean very much. The law 
specifies “serviceable” planes. 
The War Department could de- 
clare many planes not service- 
able, and could order as large a 
total as it got money for. 
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Wide World 


DOWN THE WAYS: The Navy launches the carrier Wasp 
at Quincy, Mass., April 4. With a displacement of 14,700 
tons, a length of 739 ft., and a beam of 79 ft., it will carry 


73 planes. 


tracts anticipating appropria- 
tions rather than wait for Con- 
gress to vote the money. 

Army “Expansion Authoriza- 
tion—is now Public Law No. 18, 
76th Congress. It authorizes 
the War Department to equip 
and maintain not to exceed 6,000 
serviceable airplanes, for which 
an appropriation of $300,000,000 
is authorized. About $170,- 
000,000 will actually go into 
purchase of airplanes. The 
$50,000,000 requested by the 
President to begin immediate 
construction of 565 planes is in 
the regular Army supply bill for 
1940. The President has sent 
a request to the Hill for the 
other $250,000,000. 





The expansion bil] also auth- 
orizes appropriation of $27,- 
750,000 for improvements at 
Panama; this will include some 
hangars and other flying facili- 
ties. It has been definitely de- 
cided that none of the $34,500,- 
000 authorized by this bill for 
“educational orders” will go for 
airplane development. The Air 
Corps got all it wanted in other 
places. 

Regular Military Establish- 
ment for 1940 also should be 
law as you read this. The 
committee had already recom- 
mended for air on the basis of 
the old Baker Board figure of 
2,320 planes, when the Presi- 
dent’s request for $50,000,000 
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additional was received. De-} 


ducting the $19,000,000 in con- 
tract authority, $94,787,281 is 
appropriated direct to the Air 
Corps, with some additional 
amounts to the Signal Corps and 
to Ordnance for AC service. 

It seems useless to recount the 
committee’s recommendations by 
types of craft, since obviously 
they will be superceded by the 
new and broader program. The 
committee reports that on De- 
cember 31 last there were 668 
airplanes on order, some un- 
der funds that became available 
as far back as 1936. On the 
same date, orders had not been 
placed for 348 airplanes for 
which Congress had made pro- 
vision. Add to these the 219 in 
the regular budget for 1940, 
and the 565 called for in the 
President’s supplemental esti- 
mate, and you get the total.of 
1,690 for delivery during the 
18 month period from Decem- 
ber 31, 1938, to June 30, 1940. 
The committeemen set up a 
Baker Board table of deliver- 
ies through 1942 which showed 
a rapid decline. It expressed 
the opinion that the expansion 
program would help rather than 
hinder the maintenance of an 
even work load. 

Second Deficiency Bill passed 
by the House and reported in 
the Senate carries the $2,378,- 
000 for the Nationa] Advisory 
Committee for Aeronautics. 
About $238,000 of this sum is 
for construction at Langley; the 
rest is for research. The House 
rejected the $10,000,000 cash 
and contract authority to build 
another plant at Sunnyvale, but 
the Senate restored $4,000,000 of 
it after a general floor debate. 
The project should pass. The 





is strongly in 


Administration 





THREE-WHEELED STINGER: Two years ago 
the Bell Aircraft Company of Buffalo set itself 
a high standard in design originality with its 


Airacuda combat fighter. 
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Last month, how- 
ever, its XP-39 pursuit, delivered to Wright 
Field and purchased along with the Seversky 


favor of Sunnyvale. Every at- 
tempt will be made to back it 
with proper legislation this 
session if possible. There are 
strong advocates in Washing- 
ton of not only two research 
centers, but of four or five 
throughout the country after 
the German manner. 

Navy Expansion Authoriza- 
tion Bill, passed by the House 
and Senate now in conference, 
provides for 15 air bases in 
the two oceans. The House 
delayed it while a junket 
of congressmen went to Florida 
to sample the strategic merits 
of Miami as compared with 
Jacksonville. Also the Hepburn 
Board was reconvened and asked 
for further advice. Jackson- 
ville was added to the program 
at a cost of $17,000,000, and the 


| totat.is now $66,000,000. Guam 


is*eut, to keep quiet on the 
Potémac and in Tokio, but may 
turn up in Rivers and Harbors 
and be developed just the same. 

Navy Establishment for 1940 
is in hearings before the House 
Appropriations sub-committee 
for Navy, and no guess when 
a report will be made is avail- 
able. The budget recommen- 
dation calls for $41,261,047, and 
the President sent up a supple- 
mental request for $21,000,000— 
a total of about $62,000,000 for 
airplanes. But the shape of 
things to come in the air over 
the Navy may be changed quite 
a bit by the final form of the 
air base expansion act, by the 
outcome of debate on the neu- 
trality law, and by the new im- 
plications of 45,000-ton battle- 
ships. Again recall that the 
Navy expansion act of last year 
set a low limit of 3,000 planes, 
so that, unlike the Army, it has 
not even a theoretical maximum. 





Internat 
XP-41 by the Army, showed no let down. It 
has a retracting 3-wheel 
is mounted behind 
drives a 3-bladed prop through a system of 
shafts and gears. 
fixed, has a side door. 


Navy Public Works, 1940, has 
been reported by House Naval 
Affairs and has cleared House 
Rules Committee. It appropri- 
ates $37,000,000 for shore sta- 
t'yns; some seaplane handling 
facilities will be included. 

Neutrality, in various forms, 
is incorporated in seven or eight 
bills which are now being con- 
sidered in hearings by Senate 
Foreign Relations. Whatever 
is finally done about this will 
be no less important than a re- 
statement of foreign policy by 
the United States. The present 
law empowers the President to 
embargo arms, munitions and 
implements of war to nations 
engaged in dual or civil con- 
flict; and he can forbid ship- 
ment of all other supplies to 
such countries on American- 
owned vessels. The country is 
split wide open on whether to 
tighten restrictions, or open 
wide to the democracies. The 
President wants to arch his 
neck at Benito and Adolf (even 
more than Congress will let 
him) and his side probably. will 
win. 

Our own hurried air program 
is closely bound to that of Eng- 
land and France. Airplanes 
will be the star item on our 
arms export list, double star if 
Europe fights and the law lets 
us sell, An authoritative rep- 
resentative of Britain speak- 
ing off the record to a group of 
industrialists in Washington, 
said that both England and 
France must look to America 
for huge orders of finished air- 
craft. Neither country in his 
opinion can possibly expand 
their production enough to sub- 
stantially alleviate the demand 
on the United States. 


Pilot training: CAA’s re- 
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quest for $7,300,000 for con- 
tract primary training at 
schools and universities still 
stands at that figure in Senator 
McCarran’s bill, but the House 
bill was reported by interstate 
commerce committee at $5,675,- 
000. 





SCOUTING 
THE SQUADRONS 





Want to make $1,000? The 
Air Corps needs a good song 
badly. Bernarr Macfadden, 
the publisher and amateur 
pilot, has offered the thou- 
sand for “something as good 
as the ‘Caissons’ or the ‘Halls 
of Montezuma’”. But it 
really has to be that good. 
A committee headed by the 
wife of General Barton 
Young has already dropped 
500 submitted attempts into 
the waste basket. 


The Air Corps’ weird luck 
with its new prototypes dur- 
ing the last few months has 
been phenomenal. On Janu- 
ary 23, a Douglas attack 
bomber, scheduled for almost 
immediate delivery to Wright 
Field, crashed in Los Ange- 
les. Since then the Corps 
has lost the twin-engined 
Lockheed pursuit at Mitchell 
Field; a new Seversky pur- 
suit and North American 
attack bomber at Dayton. 


The Navy has launched the 
“Wasp” and accepted a bid 
(of $31,800,000 from the 
Newport News Shipbuilding 
and Dry Dock Company) on 
a sister ship to be called the 
’“Hornet”. If the two after 
‘that aren’t called the “Whirl- 
wind” and the “Cyclone”, 
Curtiss-Wright should sue. 


More shifts in high Navy 
command: Captain John H. 
Hoover, commanding the 
Lexington, to be Chief of 
Staff and aide to the com- 
mander, Aircraft, Battle 
Force, about June 17. 

Captain Alva D. Bernard, 
Chief of Staff and aide to the 
commander, Aircraft, Scout- 
ing Force, to command the 
Lexington. 

Captain John S. McCain, 
commanding the Ranger, to 
command the Air Base, San 
Diego, relieving Captain Ar- 
thur Le Roy Bristol, who 
will be commander, Patrol 
Wing 2, Aircraft, Scouting 
Force, based at Pearl Har- 
bor. 

Commander Ralph F. 


Wood, commanding the 
Wright, to command the 
Ranger; recommended for 


promotion to captain. 
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Improved Power Control 


with the new PIONEER 
Vapor - Proof 


ManiFoLp Pressure GaucE 


@ Improved accuracy with decreased size and weight. e Fuel vapors 
completely isolated in a sealed chamber. e Rugged jewelled mech- 
anism and powerful, thoroughly seasoned diaphragm. e Completely 
accessible for maintenance inspection. Entire mechanism outside of 
pressure chamber. e Case and mechanism completely ventilated 

through an air filter. e An adaption of a 

mechanism proved through years of service 

in Pioneer Autosyn Remote Indicating 

Instruments. e Continuous mechanical link- 

age from diaphragm to pointer. 


PIONEER INSTRUMENT COMPANY, INC., BENDIX, NEW JERSEY 
(Subsidiary of Bendix Aviation Corporation) 
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French Boost Production 
With Foreign Engine 


A SHOT in the arm for French 
production should result from 
strenuous efforts to iron out 
the engine shortage. All along 
the engine situation has been 
the bottleneck in French rearm- 
ament—both engineering and 
production troubles have com- 
bined to keep output down. 
With new plants for Hispano 
and Gnome-Rhone under way, 
the French have been doing a 
lot of shopping around for en- 
gines, in England as well as 
in the U. S., as production 
schedules call for 12,000 in the 
next two years. To boost the 
immediate supply a deal has 
been turned under which Rolls- 
Royce will furnish 1,145 hp. 
Merlins at a rate rumored at 
around a hundred a_ morith, 
which will go into Amiot 350 
bombers. . . . For the longer 
pull the French are buying up 
rights to foreign engines and 
turning their production over to 
firms outside the aeronautical 
industry. The Talbot auto 
works has been assigned Pratt 
and Whitney Twin Wasps. 
Alsthom-Sigma, big electrical 
equipment makers, will start in 
soon on Bristol sleeve valve en- 
gines, drawing on England for 
parts at first; by 1940 all- 
French models are expected. 
Loire and Oliver 45 bombers 
will probably take most of these 
engines. 


Trans-Asia Line In Quick 
Stop. Japs in Pacific 


A PROMINENT missing link in 
the world airline map is a 
Europe-Orient service running 
straight across Europe and 
Central Asia in a direct line 
instead of the long way around 
via India. The Germans have 
planned one for years and 
made some survey flights, but 
civil wars and minor fracases 
along the line never settled 
down enough to permit opera- 
tion. The Russians and Chi- 
nese finally got together to start 
one, a Chungking-Hami-Moscow 
service to go through in four 
days. The hex on this route 
still seems to be active, for after 
the inaugural flight it was an- 
nounced that regular service 
would be indefinitely delayed 
for more preparation of the 
route. 

Meanwhile the Japanese fi- 
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nally started a Yokohama- 
Saipan-Palao line 
2,600 miles down by Guam to 
her mandated Pacific islands. 


Without any connections to 





stretching 


other Pacific lines, this is an 
outstanding route in commercial 
uselessness, and it’s not likely, 
for military reasons, that any 
connections will be arranged. 





Flight 


FAST TRAINER: The Miles Master advanced training plane, 
now in heavy production for the RAF, has a top speed of 


270 mph, 


It is powered with the Rolls-Royce Kestral XXX 


with a maximum rated output of 715 hp. The two-place en- 
closure has strong “anti-nose over” stringers. 





TWIN-ENGINED FIGHTER: A new French prototype of 
striking interest because of its resemblance to American 
thinking along bi-motor lines, the Potez-630 mounts two 670 


hp. Hispano-Suiza engines. 


Climb to 4,000 meters—5 min- 


utes; Top speed—“somewhere around 300 mph”. 


wre 





a 
Acme 


ANOTHER FRENCHMAN: One of the newer Bloch products, 
this single-seater is powered with a Gnome and Rhone 850 
hp. engine, is also reported to do “something around five 


miles a minute”. 


Purchases of big foreign engines should 


boost French performance as well as production. 





Atlantic Battle Plans 


British to refuel Empire 
boats. French beef up Lieut. 


BritisH Atlantic plans for 1939 
haven’t been formally an- 
nounced yet, but what with one 
thing and another a pretty con- 
sistent picture can be put to- 
gether. Item one is that there 
won’t be any serious attempt to 
try landplanes on the run—the 
two Albatrosses designed for 
this service are having their 
extra tanks taken out and will 
be fitted up for passengers on 
Imperial’s European lines. Im- 
perial was hard hit for equip- 
ment when the famous Ensigns 
had to be pulled out of service 
about as soon as they went in, 
as an ambitious schedule expan- 
sion over European lines had 
been announced for this sum- 
mer. 

Nobody knows when the En- 
signs will be back; apparently 
they suffered from acute lack 
of horsepower for takeoff and 
longitudinal control troubles. 
Pious hopes are expressed that 
more engine boost at sea level 
and constant speed props will 
haul the ponderous pride of 
the Empire into the air at a 
respectable rate. As for the 
controls, the official explanation 
is that the trouble was all me- 
chanical and not aerodynamic, 
and that a little grease and re- 
vision here and there will fix 
things up dandy. 

The main Atlantic work this 
summer will be done by super- 
Empire boats helped along their 
way by Sir Alan Cobham’s 
Flight Refuelling Ltd., which 
has taken on the job of pump- 
ing around a thousand gallons 
of gas into them after takeoff. 
Cobham claims his system is 
foolproof and doesn’t require 
any special experience or dodg- 
ing around on the part of the 
boats, the landplane tanker do- 
ing all the hard work. After 
getting off, the boat lets a line 
out of its tail, which is fished 
for and picked up by the tanker, 
after which the boat hauls in 
the line again with the tanker’s 
hose attached. The nozzle is 
hitched to a coupling in the 
tail of the boat, and the gas 
transferred by gravity at 
around 150 gallons a minute. 
They’ve been practising up a 
good while at it, including a 
series of tests last summer in 
which the stunt was pulled at 
11 A. M. every day for a month 
to show it was possible in any 


$7 








AMERICAN alRcRAFT Zooms Ahead 





(Above) Section of wing for po athe go pursuit 
ship. Built up from corrugated sheet and tubular 
members of U-S-S Stainless Steel, all spot-welded 
together, and sheathed in stainless. Its smooth, 
rivetless surfaces require no paint, varnish, or 
lacquer to guard them against time and weather. 


(In panel) All-stainless framework of elevator. In 
framework construction like this, stainless con- 
tributes precious savings in weight because of its 
high strength-weight and modulus-weight ratios. 
Makes possible faster production, because it can 
be fabricated with modern, high-speed spot- 
welding equipment. 


Look for this symbol 
on steel products. It 
represents the highest 
quality, the finest 
metallurgical service. 


NDEPENDENT authorities agree 

that American aviation leads the 
world in safety and maneuverability. 
Responsible for this leadership has 
been this one factor: the aggressive, 
uninhibited policies of our designers 
and builders. 

It is this policy of ceaseless, unrelent- 
ing improvement which, we venture 
to predict, will keep America’s aircraft 
in the lead. As soon as new materials 
and new methods are proved to be 
better, less costly, or generally more 
satisfactory, America will adopt them 
speedily and wholeheartedly. 

Newest of forward steps toward im- 
proved aircraft is the adoption of 
Stainless Steel. 

Here is a metal that offers four dis- 
tinct advantages: 


as stainless steel provides 
the newest forward step to 
speed, safety, lightness 
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1. Greater Structural Efficiency, because of its 
high combination of strength-weight and 
modulus-weight ratios. 


2. Faster Production Rates, because stainless 


can be fabricated safely with modern 
high-speed spot-welding machines. 


3. Lower Maintenance Costs, because it re- 


quires no paint, varnish, or lacquer to 
protect the surface against time and 
weather. 


4. Greater Safety, because it withstands tem- 


peratures up to 1650°F. This property 
makes stainless invaluable for vital parts 
wherever hot exhaust gases are handled. 


Aircraft designers and builders have 
been quick to realize the significance 
of stainless steel, as an instrument by 
which they can produce the finer ships 
now in demand. Write today for com- 
plete engineering data. 


STAINLESS STEEL 


AMERICAN STEEL & wit Omir ANY, 
CARNEGIE-ILLINOIS STEEL CORPORATION, 


Cleveland, Chicago and New Yerk 


Pittsburgh and Chicago 


NATIONAL TUBE COMPANY, Pittsburgh 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Products Company, New York, Export Distributors 


UNITED 3S 1 Al 





58 


‘AVIATION, May, 1939 







its 


nd 


ess 
rn 


re- 
to 
ind 


rty 
irts 


ive 
1ce 


ips 
me- 


939 


sort of flying weather. This 
summer tankers converted from 
Harrow bombers will nurse the 
boats in Ireland and Newfound- 
land on a -mail-only schedule 
starting with weekly flights 
around June first. As it stands 
now the super-Empire boats 
will probably go south for the 
winter, taking on the projected 
British Africa-Brazil run. 
Performance data on the big 
32-ton G-class boats which 
Short Bros. are due to launch 
any day shows that the British 
won’t be ready for real passen- 
ger traffic for a long time. With 
a still-air range of 3200 miles 
and a cruising speed of 180 
mph., their payload is under 2 
tons. A five-man crew is an- 
other sign that they’re intended 
for mail-only flights not much 
beyond the survey stage. If 
the British have any big boats 
very far along even on paper 
that are fit for running a real 
transatlantic line, they’re keep- 


THE BRITISH DO LEARN: The above all-steel work-stand 
for the Ensign is as up to date as the best Pan American 
apparatus—which apparently inspired it. 





OR DO THEY? Photo shows one of the “tankers” Imperial 
will use to refuel their trans-Atlantic boats, going aboard ship 
for the Hattie’s Camp Base, Newfoundland. 


AVIATION, May, 1939 











ing awfully quiet about them. 
The lack of anything in sight 
has started stories that they’re 
counting on using some of the 


AS OTHERS FLY IT. 





big landplanes ordered by the 
Air Ministry and due in 1940, 
but this is officially denied. 
The French position is just 
the other way around. They’re 
coming along slowly on some 
super-big boats to be ready in 
1940 or 1941, but as far as this 
year is concerned, even the 


French don’t deny that their 


efforts will be to keep their foot 
in the door with survey flights 
and not to run an airline. The 
ancient Lt. de Vaisseau Paris 
has been supplied with monkey 
glands by changing Hispano 
12Y37 engines, which give it 
about 5800 hp. The French 
hope that with all this power it 
can struggle off at 42 tons and 
get across with some mail. 
Three Farman landplanes with 
pressure cabins will also help 
keep the tricolor flying. 


Fow Photos § 
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Guba to Survey Backway Route 


The long way around may sometimes be best, and for some 
time the British have had their eyes on a reserve nearly- 
all-British route to Australia across the Indian Ocean from 
Africa, dodging the Near East and India as possible 
trouble spots. They’ve finally got around to doing some- 
thing about it; Australia has chartered Dr. Archbold’s 
Consolidated boat Guba to survey the route this summer. 
It will go from Australia to Kenya via the Cocos, Chagos, 
and Seychelles islands, a total of 4,000 miles. i 


A famous aviation partnership has been broken up by the 
death of Jacques Breguet, who since their first helicopter 
in 1908 had been associated with his brother Louis. The 
Breguet company, which kept its Villacoublay works after 
its other plants had been nationalized, has just taken over 
the Latecoere company on the retirement because of illness 
of another French pioneer, Pierre Latecoere. 


A sorting of CAGs is to come soon in England—something 
like it has been expected ever since the Civil Air Guard 
scheme got underway. One of the most justified bricks 
thrown at it was that it would produce a mob of half trained 
pilots who would be less use in an emergency than a 
smaller number with more experience. Now that 3,800 are 
in training, the Air Ministry has decided to select the CAGs 
most likely to fit into the R.A.F. in case of war and give 
them advanced training, while the rest “will be encouraged 
to undertake other forms of National Service.” At that, the 
shotgun nature of the plan in offering instruction to every- 
one who wasn’t halt, lame, or blind has turned up some 
likely R.A.F. material that hadn’t been uncovered by pre- 
vious drives. 


The absolute speed record is in for a tough summer if the 
English and French get anywhere with the ships they are 
building to give it a beating. Lord Nuffield is angeling one 
expected to do 530 mph.—about all that’s known on it is 
that it will have a Napier engine, probably the new high 
power one of which there have been rumors for some time 
. .. In France Delmotte, an old hand at record tries, will 
use the medium engine, little ship formula—a Caudron 
racer with an 800 hp. Renault engine. The ship is a sort 
of cousin to the Caudron Cyclone light fighter, as both are 
derived from the CAtdgon C-712 built for a record attempt 
in 1937. ee ~ 


Prize bomber this month is the Junkers that did 621 miles at 
321 mph. with 4410 pounds, 25 mph. over the Italian record. 
It’s a prototype not yet in production, with two 1,100 hp. 
Junkers Jumo 211 direct-injection engines. The cooling 
system is unconventional—at first sight the nacelles look 
as if they contained radials, as the radiators lie around the 
nose of the engines, covered by round cowlings with gills 
to the rear. 


The Cavalier accident report, clearing the Captain and crew 
of any save the shrewdest of judgment in continuing their 
flight after bad weather loomed up, has been pretty well 
taken at its face value in England—as it perhaps should be. 
American criticism of the incident is discounted as Yankee 
jealousy of Imperial. 


Have you heard about “Chinese dispatching?" Like all those 
old “Chinese landing” and “Chinese Immelman” expressions 
that grew up in the post-War flying schools, this one de- 
notes the direct opposite of ordinary practice. It seems that 
in War-torn China, especially after the Japanese shot down 
one China National transport and a couple of Eurasia 
planes, it dawned on the officials in charge of dispatching 
that a good clear day was the worst possible condition for 
a flight which expected to reach its objective. So now they 
don’t give their pilots the highball sign unless the ceilings 
are plenty low and the visibility very limited indeed. Want 
a piloting job? 
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I 
HAPPY LANDINGS! Lieut. Commander R. P. McConnell (right), 
U.8.N. gives best wishes to Lieut. Commander Humberto Cal-Lino 
of the Peruvian air force, as the latter prepared to take-off from 
Miami in command of three new Grumman amphibians en route 


to Peru. 





MANAGER: J. Stanley Smith- 
son, project engineer for 
Douglas on nine military 


models, and since 1934 an engi- 
neer for North American Avi- 
ation, has been made Factory 
manager for that very busy 
company. 





SPECIAL: after 


Kay Purdy, 
several years with United, has 


joined E. K. Smith’s Airline 
Ticket Agency as Special Rep- 
resentative. 


His flight was brilliantly successful. 









REPRESENTS GOODYEAR: 
Karl J. Kernochan has been ap- 
pointed manager of aeronautical 
sales on the West Coast for 
Goodyear Tire & Rubber Co. 
He has been a salesman for 
Goodyear since 1917. 





Wide World 
RESTLESS: Laura Ingalls 
wants more_ records. Last 


month she announced she would 
shoot at the solo distance rec- 
ord in her new Berkley-Grow. 








OUR DEEPEST GRATITUDE! For their effective relief service 
after earthquakes struck Chile in January, that government 
decorated nine Panagra men with the “Order of Merit”. Above 
Operations Manager T. J. Kirkland is congratulated on his award 
by Chilean Minister of Foreign Relations Sr. Abraham Ortega. 





JOINS C-W: Dean Smith, 
veteran pilot for American Air- 
lines, once pilot for Admiral 
Byrd, has joined Curtiss- 
Wright’s St. Louis Division as 
Director of Sales. First job— 
to market the new C-W—20 
transport. 





TWO FIRST LADIES: 


Clara Johnson. 


ELECTED DIRECTOR: A. T. 
Colwell in charge of Thompson 
Products engineering since 1930, 
and vice president since 1937, 
has been made a director of that 
corporation. A West Point 
graduate, he is a member of the 
S. A. E.’s national council. 


Wide World 
Mrs. Franklin D. Roosevelt (did you read 


her excellent piece on fiying in Colliers?) chats with United’s 


The Johnson has over 2,000,000 miles in her log 


book and has celebrated her eighth anniversary as an air line 


stewardess. 
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WITH DEEPEST SORROW, we report the death of our good 
friend Peter Guilonard, late Assistant Managing Director of 
KLM. He was truly an outstanding leader in world air 
transport. 





BRIGHT YOUNG MEN: Hamilton Standard Propellers, divi- 
sion of United Aircraft, has appointed John L. Brown, Jr. (above 
left), Assistant Factory Manager; Samuel P. Crago (above right), 
Assistant Sales Manager; Carl F. Baker (below left), Assistant 
Chief Engineer; and H. M. (Hoot) Ellis (below right), Sales Rep- 
resentative on the West Coast. Brown, a graduate of Harvard 
College and Business School, has been with United since 1928. 





Crago, a graduate of Carnegie Tech and former Marine pilot has 
until recently flown for Pan American Airways. Baker grad- 
uated from M.I.T. and the Air Corps’ Training Center, has been 
with United for six years. Ellis, former Yale football player of 
considerable note, also graduated from the Boeing School, has 
been with the propeller division for three and a half years. All 
the appointment took effect as of April 1. 





DIRECTOR: Dorothy Caraty, CHIEF HOSTESS: Willie Peck, 
after five years of air line and 23, an honor graduate of two 


newspaper work, has been ap- colleges and a once professional 


pointed Director of the Women’s dancer, has been named to that 


Division of United at Chicago. post by Braniff. 
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NO SPINS 
IN TODAY'S 
PRODUCTION 
SCHEDULES 


Get finishing time under control; standardize on Val-Aero 
Time saved means money saved in these high-pressure days. Val- 
Aero can help you. Modern finishes for modern methods, It will 
pay you to standardize on Val-Aero for all your finishing require- 
ments. Made by the makers of Valspar to meet the most rigid 
aeronautical specifications. Write for full details. 














A COMPLETE LINE OF DEPENDABLE AIRCRAFT FINISHES 


Dopes * Primers * Varnishes « Lacquers * Enamels 


VALENTINE & COMPANY, INC., AERONAUTICAL DIVISION 
11 East 36th Street, New York, N. Y. 
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AMSTERDAM 


a the beginning of its operations over one of 
the world’s largest and most important air routes, 
K. L. M. (Royal Dutch Air Lines) has equipped 
every airplane in its service with Hamilton Stand- 


ard propellers. Through the years, each new Ham- 
ilton Standard development has contributed its 








share to K.L. M.'s outstanding operating record. 

Now, for its modern fleet of transport air- 
planes, K. L. M., like other leading air lines of 
the world, has selected Hamilton Standard’s 
latest achievement, the Hydromatic quick- 
feathering propeller. 


HAMILTON STANDARD PROPELLERS 


One of the three divisions of 


UNITED AIRCRAFT CORPORATION + EAST HARTFORD, CONNECTICUT 
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Martin Adds A Wing 


Doubles plant capacity 
in 11-week project 


By the time this issue reach- 
es our readers it is probable 
that the Glenn L. Martin 
Company will be busy pro- 
ducing aircraft in its huge 
new sub-assembly building 
erected almost by magic in 
a bare 11 weeks’ time. Actu- 
ally the story of this plant 
addition is one of those old 
fashioned dramas featuring 
the American genius for 
high speed organization and 
output. No longer ago than 
February 2 Glenn Martin 
called up Architect Albert 
Kahn in Detroit, “We have 
just decided to double our 
plant capacity. We want the 
whole thing completed by 
April 24. Can you be here 
tomorrow?”. The next day 
Kahn arrived in Baltimore 
with a small staff. The day 
after that a contract for 
some 22,000 tons of struct- 
ural steel had already been 
forwarded to _ Pittsburgh. 
Two days later (it was, after 
all, a week-end) a Washing- 
ton contractor started the job 
of excavating 70,000 cubic 
feet of earth in 18 days. And 
so it went. A railroad spur 
appeared overnight. A moun- 
tain of materials came pour- 
ing in days ahead of an al- 
most incredably severe de- 
livery schedule. Soon the big 
240,000 foot expanse of con- 
crete floor on the first deck 
was ready. A fleet of traveling 
cranes moved back and forth 
erecting big steel trusses. 
Some 2,000 men by this time 
were working day and night, 
building walls and partitions, 
fitting windows, doing the 
101 detailed jobs that go into 
the creation of an _ ultra- 
modern factory building. 

Meanwhile in the adjacent 
field a 320-acre heart-shaped 
plain is being cut out of the 
scrubby woods that cover 
most of the company’s 1,200 
acre property. As this is 
cleared and stumps. are 
grubbed out by tractors, 
other tractors move in to 
move some half million cubic 
yards that must be shifted 
before the new airport is 
finished. By June ist the 
field will get its first 4,000 ft. 
runway. A second is due to 
be finished July 15; a third 
on September 1st. 
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When the entire construc- 
tion program is finished, the 
Glenn L. Martin Company 
will have a complete and 
super-modern factory with a 
total floor area of 1,097,000 
square ft. with employment 
facilities for 10,000 workers. 
Already the total number of 
employees on the Martin 
payroll has gained 53 per 
cent since January 3 to reach 
a new high level of 5,544, 
making Martin the second 
largest employer of labor in 
the City of Baltimore. By 
the end of the current year, 
President Martin estimates 
that the 10,000 figure will be 
closely approached. The com- 
pany now has a backlog of 
unfilled orders in excess of 
$39,000,000. The most spec- 
tacular recent order on the 
company’s books was one for 
100 of its new twin-engine 
bombers placed by the 
French Government. 

At a recent meeting, the 
following officers were elect- 
ed for the current year: 
Glenn L. Martin, president; 
J. T. Hartson, executive vice 
president; H. F. Vollmer and 
B. C. Boulton, vice presi- 
dents; Thomas H. Jones, 
secretary; M. G. Shook, 
treasurer and assistant sec- 
retary; M. R. Schermerhorn, 
assistant treasurer. All of 
the officers, with the excep- 





tion of Mr. Schermerhorn, 
were re-elected as directors, 
as well as Howard Bruce, 
John W. Castles, and W. A. 
Crenning. 


Lockheed Climbing 


Payroll at 5,300; 
models planned 


new 


EMPLOYMENT figures at the 
Lockheed Aircraft Corp. 
plant have been shooting up 
this year like the mercury 
in a Los Angeles thermome- 
ter on a midsummer day. 
Latest check we had showed 
in the neighborhood of 5300 
employees on the payroll, an 
all-time high for the Bur- 
bank plant, and comparing 
with 3,000 as of January 1. 
Meanwhile the delivery tem- 
po steps up and the British 
bombers are rolling out just 
about on schedule, along 
with other planes for the 
Dutch East Indies, and mis- 
cellaneous airlines and other 
customers. Current trans- 
port deliveries include a “14” 
for Poland, and an “Electra” 
for Aeroput, Jugoslavia. 

In his annual report to 
stockholders, issued March 
21, Robert E. Gross, presi- 
dent, listed 1938 sales at $10,- 
274,503, nearly double 1937 
sales of $5,209,985. For the 





fiscal year ended Dec. 31, 
1938, net profits were $442,- 
111. Gross predicted that 
Lockheed would reach the 
highest production rate in its 
history within a few more 
months. No confirmation 
has been issued of rumors 
that Army orders will be 
placed for the XP-38 type 
which recently made a sensa- 
tional transcontinental flight. 
Gros: indicated that the 
Lockheed Company is rush- 
ing engineering work on a 
four-engined air liner of me- 
dium size and high speed, to 
be known tentatively as the 
“Excalibur”. 


United Expands 


Names officers for new 
Vought-Sikorsky Div. 


More details of United Air- 
craft Corporation’s expan- 
sion plans (AVIATION, March 
1939, p. 75) indicate that 
much of the new construction 
will be devoted to expansion 
of engineering and labora- 
tory facilities. To the Pratt 
& Whitney plant in East 
Hartford will be added a 
third floor, with a floor area 
of about 14,250 sq. ft. This 
will be of brick and steel 
construction with improved 
lighting, an _ acoustically 
treated ceiling, and a ventil- 





MARTIN’S MASTERPIECE: As we went to 
press, this was the most recent available 
view of the Glenn L. Martin factory and its 
huge new addition, seen rising in the fore- 
ground. By the time you see it it will be as 


obsolete as tri-planes. 


As shown here, the 
new “sub-assembly” unit will have two floors, 
each 240,000 sq. ft. in area. With $39,000,000 
worth of unfilled orders on its books, Martin 
will be able to use every foot of it. 








o« FAFNIR AIRCRAFT LINE 
Or Aircraft Engineers 


WILL PROVIDE THE 


Right Bearing 
FOR EVERY SPOT 
ON EVERY SHIP 


Elevator Hinges 
Elevator Controls 
Rudder Hinges 
Rudder Controls 
Control Column 
Engine Controls 
Wheel Retracting 
Mechanism 
Stabilizer Controls 
Aileron Hinges 
Aileron Controls — 
Flaps and Controls 
Engine Accessory 
Drives 
Engine Rocker Arms 
Propeller (Fafnirs Are 
Built Into Hamilton Standard 


Controllable Pitch and Full- 
Feathering Propellers) 





























The Fafnir Aircraft Line is established as the most 
complete in America... but your requirements need 
not stop there! The fund of engineering and applica- 
tion experience gained in building the Fafnir line has 
proved of invaluable benefit to many aircraft manufac- 
turers making radical departures from conventional 
design practice, or who require adaptations of the 
Fafnir line to specialized requirements. The Fafnir 
Bearing Co., Aircraft Division, New Britain, Conn. 


FAFNIR 22M Gearing 





ating system. To the rear 
of the factory will be erected 
a new engine test house with 
four test chambers capable of 
testing engines up to 3,000 
hp. Two new buildings will 
be used for experimental dy- 
namometer testing of en- 
gines and for a new proced- 
ure of carburetor testing. 
Half the floor space of the 
Hamilton Standard factory, 
into which the Pratt & 
Whitney division will expand, 
will be occupied by an experi- 
mental machine shop and as- 
sembly department, and a 
chemical and physical testing 
laboratory. Two additions 
will be made to the Hamilton 
Standard Propellers division, 
which will move into the for- 
mer Chance Vought plant, to 
add about 10,000 sq. ft. to 
the plant area. Hamilton 
Standard will also construct 
its own propeller test house, 
with four test chambers, ac- 
commodating propellers up to 
24 feet. The Bridgeport 
plant, which will house the 
Chance Vought and Sikorsky 
divisions, will have the area 
of its engineering building 
increased by 4,000 sq. ft., and 
an addition made to the 
north side of the factory 
building of 430x150 feet. A 
roadway will be constructed 
from the plant to Mollison 
Airport. The entire program 
is scheduled for completion 
by July 1. 

Effective April 1 the two 
plane manufacturing divi- 
sions were consolidated into 
a single unit known as 


Vought-Sikorsky Aircraft. 
Rensselaer W. Clark, Vice- 
President of United Aircraft 








Corporation, is General Man- 
ager of the new Vought-Si- 
korsky Aircraft division. 
Other divisional executives 
are as follows: Charles J. 
McCarthy, Assistant General 
Manager; Igor I. Sikorsky, 
Engineering Manager; Fred 
Bettiger, Superintendent; 
Ernest W. Dichman, Sales 
Manager; Rex B. Beisel, 
Chief Engineer; Michael 
Gluhareff, Chief of Design 
and Aerodynamics; Serge 
Gluhareff, Executive Engi- 
neer; E. H. Glaettli, Asst. 
Treasurer, Asst. Secretary 
and Division Accountant; H. 
F. Conover, Asst. Secretary 
and Auditor. 


Howard to Build 


Chicago plant to have 
plane-a-day output 


B. D. DE WEESE, vice-presi- 
and general manager of 
Howard Aircraft Corpora- 
tion, announced that a $200,- 
000 plant, with an annual 
capacity of approximately 
350 planes valued at about 
$5,500,000, will be built in 
Chicago. Negotiations are 
under way by which the plant 
will be erected by other in- 
terests and leased to Howard 
for a long term of years. 
Howard’s present production 
is about four personal trans- 
port planes a month, but in 
its new plant an initial ca- 
pacity of one plane of this 
type every working day is 
anticipated, and one cargo 
carrier every week. The 


present payroll of 75 per- 
sons is expected to be in- 








JOIN C. OF C.: Robert W. Ayer (left), in aviation for thirteen 
years—with Granville Brothers, Stinson, the B.A.C.—and lat- 
terly Chief of the Flight Branch for the C.A.A., has joined 
the Aeronautical Chamber of Commerce to manage its Tech- 
nical and Engineering Department. Irving H. Taylor (right) 
active in exports for sixteen years, and Chief of the Automo- 
tive Trades Division of the Dept. of Commerce since 1934, 
will head the Chamber’s Foreign Trade Department. 
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Equip PROPELLER THRUST, ROCKER ARMS, 
ACCESSORY DRIVES, WITH THESE 
DEEPER GROOVE, EXTRA CAPACITY BEARINGS 


Working within the limits of a ball bearing, even the biggest improvements 
may be almost imperceptible to the eye. Such an improvement is Fafnir's 
deep-groove design, wherein ball size and race depth are brought to the 
proper point for maximum performance, without the sacrifice of ring strength. 
But the result looms large: these extra-capacity ball bearings have proved 
themselves longer-lived, more dependable in countless applications whose 
demands are comparable to the maximum requirements of the aircraft indus- 
try for bearings at points of stress. Available in full ranges of aircraft types 
and sizes, with a wide choice of Fafnir seals and shields. 


Write for Fafnir Engineering Manual No. 35, containing 
complete details and specifications on a complete line of 
ball bearings for every spot on every ship. The Fafnir 
Bearing Company, Aircraft Division, New Britain, Conn. 





THE BALANCED LINE MOST COMPLETE 
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creased to about 750 in the 
next three or four months. 
The plant will be 550 feet 
long and 120 feet wide. The 
company hopes to secure a 
share of government busi- 
ness. Two of the four planes 
delivered in March went to 
Jose Iturbi and to the presi- 
dent of the Chicago & South- 
ern Airlines at St. Louis. 
Ben O. Howard, president, 
is on leave of absence as 
flight research engineer for 
United Air Lines, and will 
start on a demonstration 
tour of the DC-4 as co 
pilot with Carl Cover, chief 
test pilot of Douglas. 


Northrop Will Build 
Plant at Long Beach 


FORMATION of the Northrup 
Aircraft, Inc., brings active- 
ly back into the aviation in- 
dustry one of its most 
colorful designers, John K. 
Northrop. LaMotte T. Cohu 
will serve as general man- 
ager, Gage Irving will be as- 
sistant manager in charge of 
production; Eddie Bellande 
has been placed in charge of 
foreign sales in the Orient, 
and Raymond S. Madison, 
formerly secretary-treasurer 
of Consolidated, will act as 
treasurer. 

A twenty-acre site on Long 
Beach Municipal Airport has 
been leased for erection of a 
100,000 sq. ft. factory build- 
ing. Present plans are said 
to embrace the manufacture 
of small military planes. 


Ryan Backlog Up 


RYAN unfilled orders con- 
tinue to soar. A recent $200,- 
000 order for sheet metal ac- 
cessories for Lockheed Air- 
craft Corp., puts the Ryan 
backlog up past the $750,000 
mark, highest in history of 
the firm. Expansion of pro- 
duction has brought several 
personnel changes. Fred H. 
Rohr, formerly factory su- 
perintendent, has been made 
factory manager. E. M. La- 
cey has been named factory 
superintendent. O. R. Mc- 
Neel advances to ass’t sup’t 
in charge of experimental 
and _ service departments. 
John W. Sharp, formerly 
with the Douglas Aircraft 
Company, has been named to 
head the Ryan exhaust mani- 
fold engineering department. 


Aeroncas to Africa 


EIGHT new Aeronca “Chiefs” 
have been shipped to South 
Africa to be used in the larg- 
est government subsidized 
flying school in South Africa. 











The order was placed through 
Aviation Equipment & Ex- 
port, Inc., of New York, ex- 
port agents for Aeroncas. 
Equipment included dual ig- 
nition Continental 50 hp. en- 
gines, specially designed car- 
buretor air cleaners, individ- 
ual safety belts, and altitude 
controls. Prior to this ship- 
ment Aeroncas had been op- 
erating at flying schools in 
Pretoria, Capt Town, Port 
Elizabeth and Johannesburg. 


Dorrier Joins Kellett 


KELLETT AUTOGIRO CORPORA- 
TION announces that Phil 
Dorrler has become associat- 
ed with its aircraft parts 
and subcontracts division, as 
traveling sales representa- 
tive. Dorrler, who holds a 
commercial pilot rating, was 
for the past four years with 
Seversky Aircraft Corpora- 
tion. He will contact manu- 
facturers in all states east 
of the Mississippi. 


Curtiss Delivers First 
SBC-4 Bombers 


LATE in March Curtiss- 
Wright Corporation deliv- 
ered to the U. S. Navy the 
first of a large production 
order of the new Curtiss 
SBC-4 Dive-Bomber for serv- 
ice aboard the aircraft car- 
riers of America’s scouting 
and battle fleets. The SBC-4 
is an all-metal, two-place bi- 
plane of monocoque construc- 
tion, powered with a 1,000 hp. 
Wright Cyclone, equipped 
with completely retractable 
landing gear and tail wheel, 
and an automatically-func- 
tioning hydraulic system 
which operates both landing 
gear and flaps. 


Chemidlin Recovers 


CAPT. PauL CHEMIDLIN, 
French Air Ministry observer 
who was the focal point of 
a recent international aerial- 
political upheaval, flew out 
of Los Angeles on March 31, 
bound for home after having 
almost completely recovered 
in little more than a month 
from a crash where his life 
was miraculously preserved. 
For it was Chemidlin who 
was flying as observer in the 
Douglas experimental bomber 
that mysteriously crashed 
out of control at Los Ange- 
les Airport last January 23. 
The Douglas bomber was re- 
ported as sensationally fast 
and remarkably good from 
every angle. Cause of the 
crash has never been revealed 
officially. But France has 
ordered 100 of the same type. 
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New Sperry Lab 


Bassett heads radio unit 
West Coast 


SPERRY GYROSCOPE COMPANY 
has opened a new radio re- 
search laboratory at Palo 
Alto, Calif., near Stanford 
University, to facilitate the 
development of the klystron 
tube, and to carry out the 
engineering applications of 
the tube in the aviation field. 
The new laboratory is under 
the direction of P. R. Bassett, 
vice-president and chief en- 
gineer of the Sperry Com- 
pany, and experiments are 
being carried out under the 
collaborative program of the 
Civil Aeronautics Authority 
with M.I.T., the U. S. Army, 
and the Sperry Company. 


Vega Tests Landing 
Gear in Special Rig 


SUPPLEMENTING tests made 
late last year on a new type 
level landing gear for instal- 
lation in the Vega Starliner, 
the Vega Airplane Company 
has recently conducted ex- 
tensive tests on the hydraulic 
system which operates the 
landing gear retracting 
mechanism, and the wing 
flaps. From a control plat- 


form on top of a huge metal 
frame, more than 1000 take- 
offs and landings were simu- 
lated. Average time for re- 





NORTH AMERICAN: 


Ray- 
mond Rice has been named 


Chief Engineer of North 
American Aviation. Starting 
with the Material Division as 
Junior Engineer, he moved 
to the structures section of 
Glenn L. Martin, joined 
North American in 1935. As 
Assistant Chief he directed 
design of the NA-40. 








traction of the rear wheels 
was 6 seconds and for the 
front wheel, 3 seconds. One 
of the features perfected by 
Vega engineers is a “shim- 
my damper” on the free- 
swiveling front wheel. The 
first Vega plane is to be test 
flown late in May or early in 
June, according to present 
production schedules. Five 
Vegas are coming through 
the factory at the present 
time and production will be 
stepped up sharply upon 
completion of flight testing. 


Consolidated Design 
Rights to Brewster 


BREWSTER AERONAUTICAL 
CORPORATION and _ Consoli- 
dated Aircraft Corporation 
have signed an agreement 
whereby Brewster will 
acquire all the design rights, 
design information, jigs and 
fixtures on nine types of 
Army and Navy training and 
observation planes manufac- 
tured heretofore by Consoli- 
dated. The agreement pro- 
vides for similar rights on 
the Fleet basic trainer and 
commercial airplane, and the 
rights cover the manufacture 
and sales of the planes in the 
United States for both mili- 
tary and commercial pur- 
poses. The acquisition of the 
rights places Brewster defi- 
nitely in the training plane 
field. 





RYAN: John W. Sharp has 
joined the Ryan Aeronautical 
Company as head of its ex- 
haust manifold department. 
A graduate of Cal Tech and 
the Ryan School, Sharp has 
for the past four years spe- 
cialized in his field of engi- 
neering as a member of 
Douglas’ Power Plant Sec- 
tion. 


Plane Records For 
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LEARADIO Compass and communica- 
tion receiver, and 40-watt transmitter, 
installed in a MONOCOUPE, permit- 
ting flying during weather that ordi- 
narily would be impossible without 
such complete radio equipment. 


Los Angeles — New York — Non-Stop in 
23 Hours, 26 Minutes — All Previous Light 


This Flight Broken 


By Clare Bunch Flying A Monocoupe 
Equipped With LEARADIO. 


"Your light weight LEAR- 
ADIO R-3-AB Receiver ran 
continuously during my en- 
tire flight, picking up 
weather reports 1000 miles 
distant. 
big help to me.” 


It certainly was a 


"Clare Bunch’ 


THE PILOTS’ 
PREFERENCE 
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DEVELOPMENTS {X<- 
ROOSEVELT FIELD, MINEOLA 


LONG ISLAND, N. Y. 


Export Deportment: 
17 STATE STREET, NEW YORK 
Cable Address: 
- LEARVELOP. 

















Check the features 
you demand in the ideal 
work-bench for Aviation 
production and maintenance 


[] Smooth Working Surface 
|| Lasting Rigidity 
|! Easy Movability 


If you check all three - - then you want the 
“HALLOWELL” STEEL WORK-BENCH 


for in “Hallowells” you get them all ... you don’t when you build your own wooden ones. 
Furthermore, you won’t lose valuable production time awaiting delivery . . . “Hallowell” 
Benches are shipped right from stock, and compared with the cost of materials and labor 
for building wooden benches, “Hallowells” save you real money. 

















Working  sur- 
faces are one 
sturdy sheet 
of steel that 
stays smooth, 
can’t splinter, 
split nor get 
oil soaked. En- 
tire construc- 
tion is ex- 
tremely rigid, 
yet it can 
be taken 
apart and 
moved to a 
new loca- 
tion for changed 
production needs. After re- 
setting-up, the “Hallowell” Bench 
is strong and sturdy as new ... that’s 
impossible with wooden benches. 


Fig. 732 
Pats. Pend. 
Drawer is Extra 


. es, é =— a ee . Sy 
STANDARD PreEsseEp STEEL Co. 
— JENKINTOWN, PENNA. ———— “Hallowell’’ Steel Work-Bench 
BOSTON - CHICAGO Drawers are available for applica- 
DETROIT BOX 5 ST. LOUIS tion to your existing benches. Fire 
INDIANAPOLIS SAN FRANCISCO and pilfer proof. Write for details. 
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Chicago Group Buys 
Barkley-Grow Aircraft 


THE General American 
Transportation company of 
Chicago has secured control 
of the Barkley-Grow Air- 
craft Corporation, Detroit, 
which manufactures an 8-10 
place twin-engined, all-metal 
monoplane. The company 
has been manufacturing 
ships for Canadian Car & 
Foundry Company, their Ca- 
nadian agents, and the first 
of several ships on order has 
been placed in the service of 
the Yukon Southern Air 
Transport, Ltd., of Alberta. 
George C. Moseley has been 
elected president and acts as 
a director with Raymond C. 
Pierce and Sam Laud, repre- 
senting the new controlling 
interest. Thomas C. Hayes 
will act as secretary-treas- 
urer for the Barkley-Grow 
organization. Other direc- 
tors are Glenn C. Coulter, 
Robert P. Nessler and Rob- 
ert R. Stoetzer. It is anti- 
cipated that the financial as- 
sistance secured through this 
arrangement will enhance 
Barkley-Grow’s position to 
approach both the domestic 
and foreign markets, and it 
is understood that a program 
of considerable scope is now 
in process of development. 
As a first move, Jack Whit- 
aker is making a tour of the 
country gathering data on 
the potentialities of the feed- 
er air line market. 


Russel Heads National 


FRANK F. RUSSELL has been 
elected president of National 
Aviation Corporation, to suc- 
ceed Edward O. McDonnell, 
who has been made chairman 
of the board. S. F. Christy 
becomes secretary and assist- 
ant treasurer. 


Fairchild Registers 


BorH Fairchild Aviation Cor- 
poration and Fairchild En- 
gine & Airplane Corporation 
file registration statements 
with SEC. The former (hold- 
ing company for Fairchild 
subsidiaries) estimates a re- 
turn of about $600,000 from 
40,000 shares at $1 par value 
common. $100,000 would be 
used to retire a note of Fair- 
child Aerial Camera Corp., 
part for working capital, and 
part to reimburse the com- 
pany’s treasury. The Fair- 
child Engine & Airplane Cor- 
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poration’s statement covered 
8,000 shares of $6 convertible 
preferred, and an undeter- 
mined amount of common 
stock to be reserved for con- 
version. 17,700 shares are to 
be offered publicly. Proceeds 
will be used to repay bank 
loans of Ranger Engineering 
Corp., repayment of addi- 
tional bank loans, purchase 
of equipment, and working 
capital. 


Harlow Files With SEC 


REGISTRATION statement cov- 
ering 500,000 shares of $1 
par value capital stock has 
been filed with the SEC by 
Harlow Aircraft Co. of Al- 
hambra, Calif. 250,000 
shares will be offered to the 
public at $1 per share, and 
of the remaining shares 225,- 
000 will be used in exchange 
for the assets of Harlow En- 
gineering Corp., the prede- 
cessor company, and 8,333 
shares each will be offered to 
H. F. Keenan, W. P. White, 
and R. F. Givson at $1 per 
share. Proceeds will be used 
for purchase of assets of the 
predecessor corporation, pay- 
ment of predecessor’s debt, 
and for equipment, plant and 
working capital. 


Solar Adds Dividend 


WitTH Solar Aircraft Com- 
pany sales records continuing 
at record high levels, and 
with net income showing pro- 
portionate gains, the direc- 
tors of Solar Aircraft Co., 
San Diego, have voted an 
additional dividend of five 
cents a share on the common 
stock of record April 1, last, 
bringing total dividend dis- 
bursements during the fiscal 
year ending April 20, last, to 
20 cents a share. Additional 
factory space will be pro- 
vided early in May when ad- 
ditions to the main plant— 
now under construction—are 
completed to more than dou- 
ble previous production space. 


Breeze Names Officers 


OFFICERS elected at the an- 
nual stockholders’ meeting of 
Breeze Corporations, New- 
ark, were J. J. Mascuch, 
president; E. L. Beh, A. L. 
Johnston, Jr., J. F. Lucas, 
and J. W. Young, vice-presi- 
dents; J. T. Mascuch, secre- 
tary and vice-president; and 
H. L. Bolton, treasurer. These 
officers also serve as direc- 
tors. 





Management Unchanged 


BoRG-WARNER CORPORATION, 
manufacturer of automotive, 
agricultural, and household ap- 
pliances, has acquired the Pump 
Engineering Service Corpora- 
tion of Cleveland, Ohio, and now 
operates this concern as a sub- 
sidiary, according to an an- 
nouncement by Charles S. Davis, 
Borg-Warner president. The 
Cleveland company has been for 
several years one of the coun- 
try’s outstanding manufacturers 
of aviation pumps and parts, 
known by the trade name of 
Pesco. The present organiza- 
tion will continue to operate the 
business, making the same pro- 
ducts ai the same place, but will 
probably expand their engi- 


‘ neering and new products some- 


what. Present officers are Wil- 
liam S. Jack, president, and J. P. 
Johnson, vice president and 
chief engineer. 


>> AIRCRAFT PRECISION Prop- 
ucTs, INC., reports consolidated 
net profits for the period from 
the date of establishment of the 
company on Feb. 7, 1938, 
through Dec. 31, 1938, of 
$6,500.38, equal to 17 cents a 
share on the 38,000 shares of 
outstanding stock. 


>> The Aviation Corporation and 
Subsidiaries, for fiscal year end- 
ing Nov. 30, 1938, consolidated 
net profit of $187,909, after de- 
duction of $57,000 for taxes. 
Compares with net loss of $437,- 
327 for previous year. Net 
sales of manufactured products 
amounted to $6,373,762, against 
$3,987,362 for previous fiscal 
year. During the year The 
Aviation Corporation acquired 
the minority interest in Avia- 
tion Manufacturing Corporation 
which thereby became a wholly- 
owned subsidiary. Also during 
the year the Stinson Aircraft 
Corporation was liquidated and 
its assets and trade name ac- 
quired by Aviation Manufactur- 
ing Corporation. 


>> Bendix Aviation Corp., for 
the first quarter of 1939, net 
profit of approximately $1,000,- 
000, equal to 50c. a share on 
2,097,663 shares. Contrast with 
loss of $561,605 in like quarter 
for 1938. Net sales for first 
quarter were off 5 per cent from 
preceding quarter, but 36 per 
cent above sales for the first 
quarter of 1938. 


>» Brewster Aeronautical Corp., 
for the year ending Dec. 31, 
1938, net income of $233,878 or 
66 cents each on 350,000 common 
shares of $1 par value. Com- 
pares with net earnings of $19,- 
327 or 5ic. a share for period 
starting Feb. 10, 1937 to Dec. 
31, 1937. Net sales in 1938 were 
$1,490,338 against $712,823 for 








preceding period; net orders in — 
1938, $2,206,406 against $914,-- 
795 in preceding period. Un- 
filled orders on Mar. 31, 1939 
stood at record figure of $2,381,- 
419, 


>» Cub Aircraft Corp., Ltd. for 
six months to Feb. 28, 1939, net 
operating profit of $2,611; sales 
for period totaled $26,744. 


>» Fairchild Aviation Corp. and 
Subsidiaries, for year ending 
Dec. 31, 1988, net income of 
$322,473, equal to 95c. each on 
337,032 shares of common stock. 
Compares with net of $139,674 
or 4lc. a share for 1937. Net 
sales totaled $2,195,817; unfilled 
orders, $1,070,338 at the end of 
1938. 


>» Fairchild Engine & Airplane 
Corp., for year ending Dec. 31, 
1938, net loss of $185,229 against 
net loss of $352,068 for 1937. 


>» Glenn L. Martin Co. for first 
quarter of 1939, net profit of 
$682,497, equal to 624c. per share 
on 1,092,308 shares outstand- 
ing. Compares with net of 
$628,563 or 72c. each on 877,458 
shares for same period in 1938. 
Net sales for the period aggre- 
gated $3,540,511 against $4,- 
360,711 in 1938. Backlog was 
$39,137,738 as of March 31, 
1939. 


>» Pennsylvania-Central  Air- 
lines Corp., for year ending Dec. 
31, 1938, net loss of $20,867, 
against loss of $159,311 in 1937. 
Total operating revenues were 
$1,450,593 against $1,185,510 for 
1937. Current assets on Dec. 31, 
1938, $301,659, liabilities, $156,- 
555; against $195,051 and $128,- 
542 respectively at end of 1937. 


>» Solar Manufacturing Corp., 
for year ending Dec. 31, 1938, 
net loss of $29,014 against net 
profit for 1937 of $61,001 or 27c. 
on 225,000 capital shares. 


>» Sperry Corp., for year ending 
Dec, 31, 1938, net income of $4,- 
961,398, equal to $2.46 each on 
2,015,565 shares of $1 par capi- 
tal stock. Compares with net 
income of $2,949,860 or $1.46 a 
share for 1937. Dividends in 
1938 totaled $1.60 a share, 
against $1.20 a share in 1937. 
Current assets at end of 1938, 
$12,825,217; liabilities, $4,581,- 
596. 


» Wright Aeronautical Corp. 
for year ending Dec. 31, 1938, 
consolidated net profit of $3,- 
288,772, equal to $5.49 each on 
599,857 no-par shares of capital 
stock. Compares with net of 
$2,090,192 or $3.48 a share 
earned in 1937. Current assets 
for the 1938 period, $8,320,238; 
liabilities, $4,123,516. Capital 
surplus at close of 1938, $1,540,- 
906; earned surplus, $5,614,554. 
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First Rate Decision 


CAA boosts Mid-Continent 
to 38 cents a mile 


“Just what is the C.A.A. going 
to do about airmail rates?”. For 
at least eight months no question 
has been more common or more 
important to the American air 
transport industry. There are 
other interesting questions of 
policy the C.A.A. must settle— 
squabbles over routes, demands 
for new methods for determin- 
ing mail payments, requests for 
thousands of miles of extensions 
and feeders. There are other 
current knotty problems the 
lines must work out on their 
own—matters of competition, 
equipment, advertising. But none 
of these are half so vital as the 
query, “Will the C.A.A. be gen- 
erous and constructive or stingy 
and hardboiled when it gets 
right down to fixing airline in- 
come?” 

April 17th, the industry got 
a pretty complete answer. In 
the first airmail rate decision it 
had ever handed down, the 
C.A.A. announced that it had 
granted an increase to Mid-Con- 
tinent Airlines, Inc., from 33% 
cents per airplane mile with 
loads of 300 pounds or less to 38 
cents. Mid-Continent’s former 
supplementary rate of 10% addi- 
tional payment for each 100 
pounds or fraction thereof was 
changed to 2.5% additional for 
each 25 pounds of excess. In 
spite of the fact that the airline 
had asked for 40 cents per mile 
the fact that this all-important 
first decision resulted in the 
granting of a substantial rate 
increase is tremendously en- 
couraging. Even more construc- 
tive are some of the statements 
of policy which accompanied the 
decisions: 

In the C.A.A.’s opinion, the 
Civil Aeronautics Act gives it a 
broad discretionary power to fix 
rates which are not only fairly 
compensatory but which also as- 
sure the stable economic develop- 
ment of the carrier—to meet the 
needs not only of the foreign and 
domestic commerce and the’ pos- 
tal service of the United States, 
but also the needs of the national 
defense. 

In the C.A.A.’s opinion, the 
Act directs it to administer the 
rate-making provisions “in such 
a manner as to expedite and not 
retard the attainment of air 
carriers of an _ economically 
sound and stable condition. As 
this objective is approached 
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there will naturally be an accom- 
panying reduction of the de- 
pendence of air carriers upon 
airmail revenue and a progres- 
sive decrease in the rate of air- 
mail compensation to be paid by 
the government. Such an admin- 
istration of the Act, must of nec- 
essity, involve a policy of rate 
determination which will serve 
to recognize managerial effic- 
iency and to permit benefit there- 
from to redound to the carriers, 
thus providing an incentive to 
management for further de- 
velopment.” 


Safety 


Lines get council awards; 
records best ever 


LAST MONTH was safety month 
on U.S. air lines. For one thing 
the National Safety Council 
made its annual awards to the 
lines with the best records. And 
they found some very worthy 
recipients to present them to. 

Among companies flying more 
than 50,000,000 passenger-miles 
a year, American Airlines stood 
first with a 3-year record of 
410,237,966 passenger-miles 
without a single fatality. East- 
ern Air Lines, with only one 
fatal accident on its 10-year 
record, won a certificate of com- 
mendation in the same category. 

Among companies flying be- 
tween 2,000,000 and 50,000,000 
passenger-miles a year, Pennsyl- 
vania-Central Airlines had the 
best record; ‘70,159,498 pas- 
senger-miles without a passen- 
ger or crew fatality for a period 
of approximately 11 years.” 
Braniff Airways was judged 
next in merit for a clear record 
of 47,956,588 passenger-miles, 
1932-1938 inclusive. An acci- 
dent at Oklahoma City on March 
27 ended Braniff’s clear record, 
but did not affect its award, 
based on performance up to 
January 1, 1939. 

Among lines flying less than 
2,000,000 passenger-miles per 
year, Continental Air Lines and 
Inland Air Lines, won certifi- 
cates for clear records. 

Besides these regular awards, 
special certificates of commenda- 
tion were presented to the East- 
ern Division of TWA for a 
record of 151,204,504 passenger- 
miles without a fatality and to 
United Air Lines for “conspic- 
uous technical advancement of 
the safety of air: transpor- 
tation”— more specifically for 
work in developing anti-static 








radio devices, the Terrain Clear- 








ance Indicator, and its blind 
landing technique. 

So much for the formal safety 
awards. A few days later the 
Civil Aeronautics Authority re- 
leased statistics to the effect 
that the Nation’s domestic air- 
lines had just passed through 
the safest winter season in their 
history. Between December 21, 
1988 and March 20, 1939 the 
lines flew 64,081,025 passenger- 
miles for each passenger fatal- 
ity. In fact, during that period 
in which the lines flew 17,863,270 
airplane miles, there was but 
one fatal accident. TWA, 
United, American and Eastern, 
according to the release, flew 
during this winter period with- 
out so much as a single forced 
landing. 

Simultaneously with these 
winter statistics, the CAA an- 
nounced that for the whole of 
1938 the combined domestic 
lines had flown 22,308,771 pas- 
senger-miles per passenger fa- 
tality compared with 11,915,079 
in 1937. 

Edward J. Noble, retiring 
chairman of the CAA, laid 
much of the credit for the im- 
proved safety to the increased 
efficiency of governmental regu- 
lations. 


Trans-Atlantic 


American Export ready to 
start surveys 


AMERICAN EXPORT AIRLINES has 
been quietly making a great 
deal of progress on its program 
looking toward the establish- 
ment of a transatlantic airline. 
Last month, with a commercial 
version of the Consolidated pa- 
trol bomber already delivered, 
it announced that it would dis- 
patch its first survey flight 
“within the next few weeks” 
over the direct route from New 
York to Horta in the Azores 
thence to Biscarrosse, France’s 
air base near Bordeaux thence 
to Marseilles. The survey ship 
would be in command of P. J. 
Byrne, loaned to the line by the 
U. S. Navy. T. S. Terrill will 
be first officer, co-pilot and co- 
navigator. M. C. J. Doyle will 
be second officer and engineer. 
W. W. Ehmer will be third offi- 
cer and radio operator. R. B. 
Carlson will serve as fourth 
officer and assistant engineer. 
The officers of American Ex- 
port Airlines are: W. H. Cover- 
dale, president; John E. Slater, 
Executive Vice President; James 
M. Eaton, Vice President; H. 








M. Gillespi, Secretary and 
Treasurer; and D. G. Richard- 
son, operations manager. Dr. 
Jerome C. Hunsaker, head of 
the Department of Aero. Eng. 
at M. I. T., is aeronautical con- 
sultant. The directors of the 
airline are W. H. Coverdale, 
John E. Slater, Thomas Hitch- 
cock, Jr., Joseph A. Thomas, 
Roland Palmedo and Chas. U. 
Bay. 

The Civil Aeronautics Author- 
ity has disapproved a contract 
agreement filed with it by Pan 
American Airways and Ameri- 
can Export Airlines, under 
which these two companies pro- 
posed to operate trans-Atlantic 
services. By its terms Pan 
American agreed to recognize 
American Export’s priority in 
the Mediterranean; American 
Export recognized Pan Ameri- 
can priority on the route north 
through England; routes to in- 
termediate zones were to be 
worked out on a flight by flight 
basis. 


L. A. To Vote On Bonds 
For City Airport 


Los ANGELES, which has at- 
tracted the world’s greatest 
aviation manufacturing concen- 
tration, has so far not been able 
to boast a first class airport of 
its own. The one city landing 
field, at Inglewood, has re- 
mained relatively unimproved. 
But on May 2 the voters will 
decide whether or not to pro- 
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TWA. 


AVIATION, May, 1933 








 . SR Maes «ee 





































en- 
ible 
, of 
ing 

re- 
ved. 
will 
oro- 


yapt. 
> of 
ning 

has 


—— 


at 





TES. NNER MRR. TRI 




















vide $3,000,000 with which to 
build runways and buildings 
which will bring all airlines 
operating out of this area to 
Los Angeles Airport. The bond 
issue drive was officially 
launched on April 3rd by a 
speech given by Col. Richard 
Barnitz before the Los Angeles 
Realty Board and massed repre- 
sentatives of the local aviation 
industry. The money, if voted, 
will be spent $1,000,000 for 
hangars, $750,000 for adminis- 
tration and terminal buildings; 
$750,00 for runways and field im- 
provements; $100,000 for light- 
ing; 100,000 for utilities; and 
$200,000 for architectural and 
building costs. All of the air- 
lines operating out of Los An- 
geles, and all other local avia- 
tion interests are supporting 
the bond issue. 


Trans-Canada Cleared 
Across Maine 


ON APRIL 7, the CAA advised 
the Secretary of State that it 
had approved the application of 
Trans-Canada Air Lines to fly 
non-stop 144 miles across the 
State of Maine, in the course of 
its scheduled operations be- 
tween Montreal, P. Q., and 
Moncton, N. B. The route to 
be flown is in a direct line be- 
tween Megantic, P. Q., and 
Blissville, N. B. 


Pan American 


Clippers put in busy month 
on two oceans. 


PAN AMERICAN AIRWAYS last 
month succeeded in making 
headline news on almost every 
route in its nearly worldwide 
system. In the Atlantic its big 
Boeing-built Yankee Clipper 
carried out a “final” inspection 
and shake-down flight. Leaving 
Baltimore March 26th the ship 
crossed directly to Horta in the 
Azores in 17 hours and 32 min- 
utes. From there a leisurely 
assignment to inspect and help 
calibrate the radio at the vari- 
ous bases carried the Clipper 
on to Lisbon (Portugal) Biscar- 
rosse (on the French Coast near 
Bordeaux), Marseilles, thence to 
Southampton, and to Foynes (in 
Ireland). From Ireland it re- 
turned to the Azores, thence back 
to Baltimore in a leisurely head- 
wind crossing of 25 hours which 
included a long stop at Bermuda. 
In all 11,117 miles had been 
covered in 83 hours of flying 
time. In command of the craft 
was Captain Harold E. Gray 
with Captain Arthur E. LaPorte 
serving as first officer in a 
double crew of twelve. Nine 
passengers including airline 
officials and representatives of 
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the Civil Aeronautics Author- 
ity were also on board. Mean- 
while the Yankee Clipper’s sis- 
tership, Atlantic Clipper, was 
pressed into service on the U. S. 
Bermuda run to help carry the 
heavy homeward bound post 
Easter traffic. In all it made 
some nine round trips, some of 
them with as many as 60 pas- 
sengers aboard. 

On the Pacific two more of 
the big Boeing boats entered 
service, one, christened the 
Clipper, set a new record be- 
tween California and Hawaii 
of 15 hours and two minutes. 
Both it and the Honolulu Clipper 
aroused tremendous interest 
clear through to Hongkong and 
carried record new passenger 
lists. Their capacity between 
the mainland and Hawaii is set 
at a minimum of 32 in addition- 
al to some 1200 pounds of mail 
and express and fuel adequate 
for 3200 miles. 

Strongly reminiscent of the 
Spring of 1935, Pan American 
late last month dispatched the 
cargo steamer North Haven 
once more on a mid-Pacific col- 
onizing expedition. A week or 
two earlier United States and 
Great Britain had formally ex- 
changed notes agreeing to share 
the sovereignty of Canton 
Island in the Phoenix group and 
Secretary of the Interior Ickes 
had forthwith licensed Pan 
American to use that island as 
an air base. Some 1850 miles 
southwest from Honolulu, Can- 
ton is a diamond shaped bit of 
sand about 9 feet above high 
tide at its topmost level, but 
inclosing a lagoon some 9 miles 
long and 5 miles at its greatest 
width. The North Haven car- 
ries all the weirdly assorted 
types of gear which she took 
with her four years ago to set 
up villages on Midway and 
Wake Islands: houses, pumps, 
tanks, tractors, launches, furni- 
ture, airplane gear, fuel, ete. 
Pan American so far indicates 
that the expedition is solely for 
the establishment of a base on 
Canton, presumably to replace 
the Kingman Reef and Pago 
Pago bases used on earlier 
flights to New Zealand. How- 
ever, West Coast sources indi- 
cate the ship will also call at 
Noumea and New Caledonia for 
the purposes of setting up bases 
for a line to Australia. 

Far from this distant arena 
Pan American stepped up its 
services to Latin America. Spe- 
cifically a new  twice-a-week 
schedule was set up between 
Miami and the Canal Zone to 
replace a former service via Ba- 
ranquilla, Colombia, thus bring- 
ing the Canal Zone to within 20 
hours of New York City. At 
Cristobal the new schedule per- 
mits Pan American Grace 
planes to make ideal connections 
for their west coast and Trans- 
Andean services. 
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The Clipper’s Insides Fail to Thrill 


Our personal inspection of the Yankee Clipper resulted in no 
let-down of the enthusiasm which had been aroused by the 
preliminary releases. It is just as big and comfortable and 
spectacular as they have been telling us and its flight deck 
is as fascinating a place as we would ever care to spend a 
day moseying around in. Perhaps we were just a little bit 
disappointed, however, in the restraint of the cabin fur- 
nishings. Its all right, possibly, for the designers to have 
stuck to calm restful shades of tan and green and gray in 
most of the passenger compartments, but they might have 
let themselves go a bit in the smoking-dining lounge. Some- 
how, the lounge on a trans-Atlantic Clipper ought to be 
the spot for the most extreme super-modern decoration 
anyone could cook up. As it is, we could find you a 
dozen beer and pretzel bars within walking distance of 
this office that make the Clipper’s lounge seem like a log 
cabin. 


United Air Line's Bob Neff got us out to Newark last month 
to get a first-hand demonstration of United’s blind landing 
equipment as they are installing it on their Mainliners. 
Chief Pilot Freng was at the controls of the little white- 
tailed laboratory ship as we swung around the field. Just 
to make us feel confident, Freng and his co-pilot blotted 
out all of the wind-shield area in the control room save the 
top few inches. Freng remained ducked down behind it while 
the co-pilot occasionally peered out over the top. The thing 
worked of course, as it always has during some thousand 
landings United has made with it at Burbank and Oakland 
and elsewhere. But we are not saying we enjoyed it much. 
It was a very rough day, for one thing. The approach to 
the field along our glide path seemed cluttered with thou- 
sands of tall WPA workers complete with tractors, for 
another. As a result, when Freng brought the ship in on 
that low sweeping arc at a speed of about 120 mph, your 
correspondent tried to fly the ship from the back seat as 
he never had in years and years of back seat flying. We 
never properly realized before just how much credit Freng 
and the other pioneers of instrument landing methods 
deserved. The men who ate the first oysters aren’t in it. 


Incidentally, a bouquet of thoroughly dried-out orchids goes 
to Bob Neff for the month’s height of press agentry. We 
knew that some day, someone would work out the ultimate 
in those “oldest person in Bumpkin County takes first air 
trip” gags. But we never expected the one Neff insulted us 
with. “The oldest person ever to take a ride in an airplane 
will arrive in New York on April 12”, Bob told us, His 
name is Harwa, who is 2,800 years” . . . Harwa, of course, 
is an Egyptian mummy. 


Stop me if you've heard this one. Or possibly put me 
straight on it if you know any further details. It seems 
that a few months ago, the pilot and co-pilot of a transport 
plane on some airline running through the Southwest had 
a schedule to fly with no passengers aboard. They did 
have, however, to cheer their weary way, one of those 
starry-eyed hostesses fresh out of hostess school, who was 
“just thrilled to death to get into such a glorious profes- 
sion.” It was, incidentally, a very bumpy day. The boys 
climbed the ship to a good safe altitude, set it on the 
Sperry automatic pilot, opened the windows as wide as 
possible, pushed the buzzer button to summon the hostess, 
then scrammed back to hide in the baggage compartment. 
When Miss Strugglebump, R. N., opened the office door, to 
find herself all alone in that great big airplane, the story 
is, the boys had to apply some of her own smelling salts to 
get her out of the faint. 
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Installation of Fairchild-Kruesi Radio Compass in Douglas Transport 
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1938 


Official figures show good 
gain over 1937 





AFTER some delay, the CAA has 
finally issued operating statis- 
tics for the domestic airlines for 
the twelve months of 1938 as 
follows: 


In- 
1937 1938 crease 


Mi, Flown 66,071,507 69,668,827 5% 


Passen ers 1,102,707 1,343,427 22% 
Pass.-Mi, 476,603,165 557,719,268 17% 
Express 
MS Mi.) 2,165,070 2,173,706 1% 
(Ton-Mi.) 6,698,230 7,422,860 11% 


Braniff 


PASSENGER REVENUES on Braniff 
Airways during March 1939 
were 39 per cent greater than 
in February, 1939 and 54 per 
cent better than in March 1938 
according to Charles E. -Beard, 
vice president. Revenues during 
March were the second highest 
of the Air Line’s history, ex- 
ceeded only by October 1938. 


United 


UNITED AIR LINES reports an 
increase during March of 55 per 
cent in revenue passenger traffic 
over the figure for February 
1939 and a 33 per cent gain over 
the figure for March 1938. 


TWA 


TWA REPORTS 6,007,567 passen- 
ger-miles flown during March 
1939, an increase of 70 per cent 
over February 1939 and of 44 
per cent over March, 1938. Air- 
plane miles flown during March 
totaled 892,880,—38 per cent 
over February. 
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TRANSPORT 
INDICATOR 


April 1, 1939 


128.7 


Which is the ratio of the pass- 
miles reported by the Air Trans- 
port Association for all domes- 
tic lines for March, 1939, to the 
figure for March, 1938. 


Trends for the year continued 
excellent. For the first three 
months, traffic stood at 109,- 
978,858 pass-miles—up 25.2 per 
2 cent. 














American 


REVENUE PASSENGERS carried by 
American Air lines during the 
first 24 days of March increased 
39.2 per cent over the corres- 
ponding period in 1938 accord- 
ing to Charles A. Rheinstrom, 
vice president. Business in- 
creased on all of the system’s 
routes Chicago-Fort Worth 
showing the best index of im- 
provement at 66.3 per cent. 


Canada 


A study of traffic figures for 
air line operations in Canada 
shows that air mail poundage 
has increased from 625,040 
pounds in 1934 to 1,857,221 
pounds in 1938. In the same 
period, air freight and express 
increased from 14,441,179 
pounds to 26,387,719 pounds. 
Since its inauguration, March 1, 
the Transcontinental Air Mail 
Service provided by the Trans- 
Canada Air Lines has shown a 
steady increase in poundage. 





Sunnyvale Base 
(Continued from page 53) 





Army base at Sunnyvale, Cali- 
fornia. 

The witnesses supporting tes- 
timony was competent and 
painstaking, if not particularly 
eloquent. But, as far as both 
sub-committees went, the an- 
swer was completely negative. 
As a result, the Second Defi- 
ciency Appropriation Bill 
reached the floors of both houses 
without any funds at all includ- 
ed for the Sunnyvale base, and 
it was so passed by the House. 

Fortunately, Senator Hiram 
Johnson of California had be- 
come interested in the creation 
of a research center which 
would be of such value to Cali- 
fornia’s Aircraft Industry and 
proposed an amendment to in- 
clude a direct appropriation of 
$4,000,000 plus a contract au- 
thorization of an additional $6,- 
000,000 for the purpose. Sen- 
ator Glass of Virginia objected, 
apparently on the grounds that 
it might detract from the im- 
portance of a Virginia institu- 
tion. Finally, $4,000,000 was 
included in the bill to start con- 
struction of the Sunnyvale labo- 
ratory, with the understanding 
that the N.A.C.A. would proceed 
to use it along plans already 
prepared, anticipating an appro- 
priation of a further $6,600,000 
next year. As this issue of 
Aviation went to press, the bill 
was about to go to conference 
between the House and Senate, 
but seemed likely to remain in 
the conferees’ report and to be 
ultimately approved by the 
House. 
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Tao Great Names Combine 





. States Navy, and Sikorsky Aircraft, builders 
a of world-famous flying boats and am- 


phibions, have now been consolidated into 





rly | a single unit known as Vought-Sikorsky 
Aircraft, a division of United Aircraft 
: Corporation. 

am Headquarters of Vought-Sikorsky Aircraft 
n are at Stratford, Connecticut, where enlarged 
ES facilities offer every advantage for the 
a design, testing and production of both 

= land and water-based airplanes. 


= VOUGHT-SIKORSKY AIRCRAFT 


er STRATFORD, CONNECTICUT 
once One of the three manufacturing divisions of 


UNITED AIRCRAFT CORPORATION 
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GOODRICH ET. BRAKES 
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Cross-sectional view showing the 
Goodrich E.T.* Airplane Brake re- 
leased. The Expander Tube (A) is 
deflated, the sectional brake block (B) 
rétracted, and the wheel (C) free to turn. 


Whitt 


say 
sostit: 


rt 


The Expander Tube (A) is inflated 

with braking fluid (AA), forcing the 
sectional brake block (B) against the 
brake drum (C), bringing the plane to a 
swift, smooth, safe stop. 


The full circle of sectional brake 

blocks (B) is joined together by 
metal retractor springs (BB). When the 
Expander Tube (A) is inflated, these 
brake blocks press evenly against the 
brake drum (C)all the way around. When 
the Expander Tube deflates, the springs 
retract, pulling the brake blocks back 
from the drum and letting the wheel turn 
free without drag. 


The Hew Goodrich 
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WIN WIDE ACCLAIM! } 


New Expander Tube Construction a Big Step 
Forward in Landing Safety and Smoothness... 


REAT PROGRESS has been made in 

airplane braking since the early use 

of the “skid” to dig into the ground and 

bring the plane to a slow, jerky stop. The 

Low Pressure airplane tire brought new 

problems and Goodrich engineers set out 
to find the solution. 


After years of study, of development and 
of testing, both on specially built labora- 
tory equipment and in hundreds of actual 
flights, Goodrich perfected the Goodrich 
E. T.* Brake. 


Today, half-ton sport planes and 33-ton 
giant transports are making quick, safe, 
smooth landings on the perfect combination 















on mbination of 
dee Pore Silvertowns and 
Goodrich Brakes incsenoes 
| landing control under : 
» conditions. Planes are = 
+ celerated to a smooth, i “ 
me, §6form stop.” Capt. A.B. . 
7 eastern Air Lines. 














“we put Goodrich E. T. 
Brakes on Piper Cubs 
because they are the sim- 

. lightest, sm! 
Sering, bydraulic, brakes 

jlable today. or 
Piper, President, Piper Air- 
craft Corp. 


m my Gulf- 
ow that 


“When I set dow 
hawk, I want to kn 
I can stop quickly, s 
ly and efficiently. e 
why I use Goodrich Air- 
Silvertowns an 


mooth- 













plane d 
Goodri T. Brakes. om 
Major yl williams, The Douglas Aircraft Corpo 

Gulf Oil Corp. 


of Goodrich E.T.* Brakes and Goodrich 


Airplane Silvertowns. 


Some of the features of Goodrich E. T.* 
Airplane Brakes that make them the “pre- 
ferred equipment” of men who know are 
these: : 


They are lighter than most types of air- 
plane brakes—they are absolutely control- 
lable and not self-energizing. 

The Goodrich E.T.* Airplane Brake is 
simple and fool-proof. It consists of only 
three basic elements—the Expander Tube, 
the brake block, and the retractor 
spring. Therefore, there is prac- 
tically nothing to get out of order 


“Qur pilots find Cue 
rich Expander Teve 


li- 
kes smooth and re 
coe. thet like — flex- 
‘ble control eatures. 
wg Herlihy, Vice-President 
in Charge of Operations, 
United Air Lines. 





i n 
“1938 and 1939 Stinso 
Reliants and the new 


rich E. ; 
have yet to Ins 
replacement Pp 








tall any 
arts in 





or require repairs. It automatically compen- 
sates for brake lining wear, thus giving 
much better service at peak efficiency. ; 

These points of superiority added to- 
gether mean just this—Goodrich E.T.* Air- 
plane Brakes stop quicker, smoother and 
safer than any other type of airplane brake. 

For more information about Goodrich 
E.T.* Airplane Brakes and Goodrich Air- 
plane Silvertowns, write Dept. 681 Aero- 
nautical Division of The B. F. Goodrich 
Co., Akron, Ohio. 


*Expander Tube 
















SAFER, SMOOTHER STOPS FOR 
UNITED AIR LINES 


In covering its New York—Chicago—California 
and Seattle—San Diego routes United Air Lines 
flies 50,000 miles a day. A big order for tires 
and brakes as well as planes! And “United” meets 
that responsibility with the latest, most modern 


d ble brakes.” combination for landing safety and smoothness 
these ara, Vice - President, —the use of Goodrich Airplane Silvertown Tires 
The Stinson Aircraft Division, and the new Goodrich E.T.* Brakes. 

Aviation Manufacturing Gon. eT bs GG 











“We like Goodrich E. T. 
Airplane B 





Cari Cover, Vice-President, 





* 





Brakes 









WHENEVER YOU FLY, SEE HOW 
MANY TIMES YOU TAKE OFF ON 
GOODRICH AIRPLANE SILVERTOWNS 
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Bunch Breaks Record 


Cuts Transcontinental Light 
Piane Time to 23 hr., 27 
min., 10 sec. 


CLARE W. BUNCH took time out 
from his executive duties re- 
cently to fly one of his Mono- 
coupes from Burbank, Calif., to 
Roosevelt Field breaking the 
previous transcontinental light 
plane record. He arrived after 
a flight of 23 hr., 27 min., and 
10 sec., at 1:07:10 p.m., April 3. 
The ship was a standard model 
with 90 hp. Lambert engine and 
carried 152 gallons of gasoline, 
15 of which remained after the 
landing. Overload at take-off 
was 69 lb. and gross weight, 
2390 lb. Estimated cost was 
$27.50. 

Following the southwestern 
route over Albuquerque, Ama- 
rilio, St. Louis, and Pittsburgh, 
Pilot Bunch used T.W.A. radio 
weather reports en _ route. 


Private Pot Boils 


Organizations Contend for 
Privilege of Fighting Pri- 
vate Flyers Battles 


LATEST rumors of war are not 
from Europe but from the po- 
tentially fertile field of private 
flying. While no one ever seems 
to know exactly when a war 
starts, the incident that touched 
off this particular conflict seems 
to be the announcement that a 
group of wealthy sportsmen 
fliers from Philadelphia were 
organizing to bear the standard 
of their fellows in Washington. 
The original group consisted of 
C. T. Ludington, Larry and Phil 
Sharpless, Alfred Wolf, and C. 
Storey Smith. The latter has 
subsequently resigned from the 
governing group. Sponsor is 
Popular Aviation Magazine 
which agreed to contribute $1000 
per month for 24 months for 
operating expenses, and in turn 
becomes the official organ of the 
new organization as yet un- 
named. Consultant is Gil Robb 
Wilson, Director of Aeronautics 
for New Jersey. 

Next move came from the six- 
year-old Private Fliers Associa- 
tion which has been carrying 
the ball in Washington but 
whose resources have been 
limited because of its stringent 
membership requirements and 
small membership. Much of its 
work has been done through the 
personal enthusiasm of Secre- 
tary W. W. Brinkerhoff, Legal 
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Advisor Haven Page, and Presi- 
dent A. R. Stevenson. At an 
April meeting of its Board of 
Governors President Stevenson 
announced a reduction in dues, 
less stringent membership re- 
quirements and a seven point 
program for the promotion of 
civil, non-scheduled aviation. 
Among the planks in the plat- 
form are: Simplification of 
C.A.R. Reduction of restrictions 
on private flying. Elimination 
of duplication in local, state, and 
federal regulations. Support of 
the C.A.A. Civilian Training 
Program. Fair allotment of 
funds for off-line airports. Re- 
duction of accidents. Opposi- 
tion to state liability or compul- 
sory insurance laws and other 
detrimental legislation. 
Although P.F.A. is affiliated 
with N.A.A. the former feels 
that its purposes are best served 
by retaining independence of 
action and the relationship has 
not gone much further than the 
stage of “close cooperation.” 


Shows of the Season 


The Air is Full of Meets 
and Airport Dedications 


Your week-ends at home will be 
few if you are a private pilot 
intent on covering all the air 
meets and airport dedications 
this spring. Here are a few of 
the shows scheduled so far. 


As a judge in the beauty contest 
held last year in connection with 
the Birmingham Air Carnival, 
your correspondent can recom- 
mend very highly the variety 





Pilot Clare W. Bunch and his 
record breaking Lambert pow- 
ered Monocoupe 





of pulchritude attracted to the 
“Magic City.” It was a tough 
job to pick the winner. An 
even bigger and better contest 
is planned for the Ninth Annual 
Show June 3, 4. Dynamic 
Steadham Acker is already 
burning the midnight oil on 
the build-up and the Birming- 
ham Aero Club is sponsoring 
the event as usual. 


Canadian pilots are invited to 
participate in the International 
Air Show at Erin Airport, De- 
troit, May 20-21. Arrangements 
are being made by the Detroit 
Junior Board of Commerce, 
sponsors, for free entry to and 
from Canada for pilots provid- 
ing they clear from the Walker- 
ville, Ontario, Airport. Events 
announced by Manager Irvin 
Davis, include spot landing, 
bomb dropping, and acrobatic 
contests. 


Climax of the Cotton Carnival, 
“the south’s greatest party” will 
be an air show to be staged 
May 14 at Memphis Municipal 
Airport. Approved by the CAA 
as a Class A meet, the Cotton 
Carnival Air Show will feature 
such celebrities as Mike Mur- 
phy, Squeak Burnett, Art Davis, 
Don Waters, Clarence McArthur 
and others. A parade of their 
latest models by a number of 
aircraft manufacturers will be a 
feature. Gasoline and oil for 
the show and for visitors are 
on the Gulf Oil Corporation. 


July 4 is the sendoff for the new 
Madison (Wis.) Municipal Air- 
port and elaborate plans have 
been made for the dedication. 
Army and Navy participation, 
a ground show of airplanes and 
equipment, and a_ historical 
transportation parade are fea- 
tures. The port is the result 
of many years of work by Ex- 
ecutive Director Jackson and 
other outstanding citizens and 
collaboration of the state as 
well as the city and federal 
governments. 


Waters Succeeds Southee 


Soarers Plan Tenth Annual 
Meet for June 24-July 9 


EARL SOUTHEER’S successor as 
General Manager of the Elmira 
Area Soaring Corporation is 
Maurice L. Waters appointed 
recently by the Board of Direc- 
tors of the Corporation whose 
president is William L. Mc- 
Grath. Earl resigned to go to 
work for the C.A.A. Private 
Flying Division. 





Waters earned his “C” li- 
cense four years ago and a D. 
of C. rating of Licensed In- 
structor prior to the 1937 
Soaring Contest. Among his 
duties will be responsibility for 
the Soaring Area Corporation’s 
part in the Tenth Annual Na- 
tional Soaring Contest sched- 
uled for June 24-July 9 at 
Elmira. 


The 2nd Annual Western Spring 
Soaring Contest was staged April 
8-9 and 15-16 from the Kern- 
Mesa Soaring Site, about 20 
miles southeast of Bakersfield, 
Calif., and in the fringe of the 
Tehachapi mountains. Spon- 
sored by the Southern Califor- 
nia Soaring Society, of which 
famed Dr. Wolfgang B. Klem- 
perer is president, the meet had 
the sanction of the National 
Aeronautic Association, and 
drew some twenty soaring 
planes and fifty soaring pilots 
on the entry list. All the soar- 
ers at the meet were of Amer- 
ican design and manufacture. 


Troy Flyers, Inc., has pur- 
chased the equipment and rights 
of Troy Air Service, Inc., and 
is now operating at Troy, N. Y., 
airport, according to a recent 
announcement of Howard W. 
Pember, president. Flight in- 





MANUFACTURER ABROAD: 


Vice-President Ted Weld, of 
Piper, is now visiting England, 
Germany, France, Sweden, and 
Denmark. In Copenhagen he 
will visit the Piper assembly 
plant, formerly the old Rohr- 
back factory. 


AVIATION, May, 1939 





a 


— 





of 
id, 
nd 
he 
ly 
ir- 





struction, charter service, sight- 
seeing trips are offered. Troy 
Flyers are distributors for Lus- 
combe and dealers for Rearwin 
Airplanes. 


Thumping the “safety plane” 
specification an Open Forum 
staged in Los Angeles April 7th 
under the sponsorship of the 
Licensed Airmen of America, 
brought repeated suggestions 
that emphasis be placed on 
safe pilots, rather than safe 
planes, Approximately one hun- 
dred and fifty pilots, engineers, 
and plane builders, heard Ed- 
mund T. Allen, well known test 
engineer, plead for more train- 
ing in stalls. Among the other 
speakers were Waldo Waterman, 
Douglas Schearer and Vic 
Peters. 


A ‘‘Cornfield”’ Flyer 
Speaks 


SCARCELY a day passes but what 
we receive some communication 
from the forgotten flyer,—that 
vast group of young men who 
have not yet been benefitted by 
any form of subsidy or encour- 
agement and have had to work 
out their aeronautical salvation 
alone. But rarely is their case 
so well stated as in the accom- 
panying letter sent to us with- 
out any request that it be pub- 
lished by Mr. R. D. McClure of 
Lodi, Calif. The reactions 
herein expressed are not those 
of Mr. McClure alone but of a 
group perhaps larger than any 
other within or without the in- 
dustry. It is our strong con- 
viction that there is a reservoir 
of usefulness in this group which 
shoud not continue to remain 
untapped. 


Mr. S. Paul Johnston, Editor, 
Aviation 

New York City, N. Y. 

Dear Sir: | ; 

I wonder if you have ever given any 
thought as to just what type of fellow 
the average non-commercial, and non- 
military pilot is? He is one that is 
described in a certain nation wide pub- 
lication as being “cornfield trained”. 
That is, no doubt, substantially true. 
He is also one who likes to fly and 
wants to fly so much that he spends 
every spare dollar he can scrape together 
to indulge that desire. In the majority 
of cases, he eats, thinks, and sleeps in 
terms of flying. His training may have 
been in a modern plane or in a ten 
year old “‘clunk”. He is credited with 
a large percentage of the aviation acci- 
dents. is age may be any where be- 
tween seventeen an thirty-five. r 

Suppose the “cornfield” training be 
admitted. It is better training than 
practising landings on the paved run- 
ways of a modern airport. There are 
many reasons for stating that the “corn- 
field” pilot should be the best, all other 
points being equal. The first and prob- 
ably most important is that in case of 
an emergency one is generally not_in 
the vicinity of a modern airport. The 
second is that there are usually more 
planes per square foot of available field 
in the rural airport than there are in 
the large metropolitan airports, there- 
fore, there is greater congestion of the 
runway and surrounding air space. The 
pilot training and flying under these 
conditions has to be alert. The type 
of plane makes little difference except 

t one accustomed to flying obsolete 
types will appreciate the improvements 
in the later types of planes. 
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Why should this group of pilots 
(private-amateur) be credited with so 
many accidents? There are two major 
reasons. The first, obsolete ‘aircraft, 
the second education. 


Many of the fellows that are unable 
to afford flying in a modern, well main- 
tained, plane turn to a_substitute,—the 
second, third and even fourth hand air- 
plane. It appears to be cheaper to own 
a plane of this type than it is to pur- 
chase time from a fixed base operator. 
That is particularly true in cases where 
the owner is a mechanic or can make 
an arrangement with a mechanic to serv- 
ice and maintain the craft. In most of 
these cases the owner-pilot attempts to 
handle this important department himself 
and while in some cases it works out 
O.K., in others the plane eventually 
reaches the uncertificated condition. The 
percentage in favor of accidents natur- 
ally is higher in this group. Wouldn’t 
it be a credit to the pilots and to the 
industry, if, through some government 
ey these rr could use or pos- 
sibly own and maintain under proper 
supervision; a modern plane. 

_ By education I mean educating the 
instructors as well as the embryo pilot 
to respect and observe the regulations. 


Too many reports of accidents to privately. 


flown airplanes state that the pilot was 
a student with a passenger, or has been 
stunting too close to the ground, or 
erhaps was not wearing a parachute. 
very accident where regulations have 
been broken is an indication that the 
instructor has failed. He has taught 
the student to fly but not to fly safely. 
It is common knowledge that instructors 
and pilots at the small out of the way 
airport often overlook infractions of the 
regulations. 


The greater majority of students who 
finally pass the pilot examinations soon 
let their flying drop. There are two 
major reasons for the loss of these 
certificates. The first is that few fixed 
base operators have sufficient equipment 
to allow part of it to leave the airport 
on a cross country trip for a whole week- 
end. The hop over town to show some 
admiring friend he can fly soon loses 
its appeal. Here, again, if the prospec- 
tive or present pilot were able to use 
a plane of his own this condition would 
materially improve. Also, with more 
planes flying ‘in private operations the 
second condition contributing to the loss 
of certificates by the holders, would 
automatically correct itself. That is a 
lack of places to go. 

The average fellow learns to fly to 
be able to go places quickly. That is 
the purpose of the airplane. In business 
and other fast commercial transport the 
airplanes supply the need but the airlines 
do not and can not supply nor take the 
_ of the needs of the private pilot. 

e wants to fly to his favorite fishing 
hole, beach, or hunting territory. Give 
him a plane and he will demand fields 
to accommodate him at such places. Has 
it not been so with the motorist? 

There is one more point I’d like to 
mention,—that of selecting all these 
future pilots from those who are attend- 
ing col + It hardly seems logical 
that just because one has or is attending 
college that he would make a better 
pilot than one that has only high-school 
credentials to his credit. Surely the 
mechanic in a garage would be able to 
understand the functioning of an air- 
plane engine as well as the medical 
student and the structural steel worker 
should understand aircraft structures 
equally well as the law student. There 
are many able pilots that have never 
attended either college nor accredited fly- 
ing schools. There are also thousands of 
youngsters to-day that are building and 
flying models with remarkable success. 
It wouldn’t be fair to these model build- 
ers and it is not fair to those that hold 
pilot’s certificates through their own 
efforts, to deny them the privilege of 
government subsidy or the right to enter 
the military air services because they lack 
a college education. 

Personally, I am just one of these 
average fellows, I have been flying and 
working with planes since 1930, more as 
a hobby than anything else, with perha 
a secret desire to fill some niche in the 
industry. I hold an amateur pilot’s 
certificate as well as an aircraft me- 
chanics ticket. My regular occupation 
is in electrical work, all aviation activi- 
ties are and have been with slight 
exceptions spare time interests. I am 
28 years old. The observations I have 
dP around the local airport and others 
of similar character are what this letter 
is based on. 


Sincerely yours, 
R. D. McClure, 
405 So. School Street 
Lodi, California 
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A Word to the C.A.A. Student Pilots 


Bad weather and late starts have slowed up the C.A.A. 
training program, but now it is well under way and the 
boys are flying fast and furiously to log the necessary num- 
ber of hours for their private tickets before the schools close 
for the summer. As this is written, more than 200 have 
soloed. To these and to the solo pilots who follow them we 
wish to say a word of warning. Few accidents occur in 
dual instruction. But past experience shows there is a 
dangerous period afterward when overconfidence leads us 
into temptation. The C.A.A. has recognized this and hopes 
to combat it through the controlled flight course. But in 
final analysis it is up to you. Read and remember the Ten 
Commandments published on page 19 of this issue, preserve 
the proper respect for your airplane, and you need have no 
fear for the danger period through which you are passing. 


New pilots will be confused when they begin to receive litera- 
ture from the several private flying organizations now seek- 
ing or about to seek members. As this is written there seem 
to be at least three in the field although their relations 
change rapidly from day to day. Details of the battle 
appear elsewhere in this issue. The aims and the motives 
of all of them are high and each has within its membership 
men whose sincerity is far beyond question. At present 
their objectives are very close and well worth seeking. But 
non-scheduled flying cannot speak through several months 
and the likelihood of useful accomplishments would be 
greatly enhanced if the field were narrowed down to a single 
powerful organization. 


Gas taxes are ugly things at best and ordinarily we are not in 
favor of them but there are a few cases where they are able 
to do a real service to aviation. In these we withdraw our 
objections. An outstanding example is the State of Tennes- 
see whose rate is among the highest yet nobody seems to 
mind. The first reason is that one half of the seven cent 
tax goes to the development of the airport at which the 
gas is sold. The second is that the other half is used effec- 
tively for promotion with a minimum of regulation. Every- 
one knows that the State Aeronautics Commission bought 
five Cubs last year and gave free flight training to 75 citizens 
and ground school courses to hundreds. This year the flight 
work will be farmed out to properly qualified schools and 
everyone will be even happier. Let this be a lesson to states 
who squander large sums on activities whose benefits to 
aviation are vague if not downright negative. 


This industry is shy on salesmen but there are a few that we 
could ill afford to be without. The two we are thinking about 
most this month are Al Bennett and O. J. Whitney. Both 
of these fellows have so many selling ideas that some of 
them are bound to be good. Al has just come through with 
a scheme to cash in on all this World’s Fair publicity that 
has been floating around. He offers a free trip to the Fair, 
a couple of weeks board and lodging and free flight instruc- 
tion with the purchase of a used ship. Details are given 
elsewhere in this section. Another Bennett idea is a “Used 
Plane Lot” along some busy highway. We will tell you more 
about this later. O. J.’s contribution is an inviting four- 
page mailing piece which includes, among other things, 4 
few true life stories of some of his charter trips that you 
just can’t help reading. These fellows are making a real 
contribution to this business which will someday be reflected 
in their own incomes. It will pay us to watch them closely. 
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these words Casey Jones spun the Aeronca prop for the in- 
augural flight of the N.Y.U. group of the C.A.A. Training Pro- 
gram, following a luncheon given the students and others by 
Vincent Bendix at Bendix Airport. 


199 C.A.A. Student 
Pilots Soloed 


3386 Hours Logged and 
4 Private Certificates 
Granted 


WHILE House and Senate were 
debating on the amount of funds 
to be appropriated for the Civil- 
ian Training Program, the ex- 
perimental phase of the work 
Was progressing rapidly. As of 
April 12, 199 of the 325 students 
enrolled had been soloed and 4 
received private certificates. A 
total of 3386 hours had been 
logged. 

At Bendix Airport the New 
York University group got off 
to a slightly late start at a 
luncheon given by Vincent Ben- 
dix and attended by State and 
County officials and members of 
the aviation industry. Ground 
school work is under the direc- 
tion of Prof. J. M. Coburn of 
N.Y.U. and flight work is under 
the direction of Ed Gorski of 
Standard Aviation, which has 
just placed an order for six 
Aeronca Scout Trainers for im- 
mediate delivery. 





DART FLEET: 
College in St. Louis, 


To determine the attitude of 
the student body toward the 
course, students of North Caro- 
lina State College have been 
asked to fill out a questionnaire 
covering proposed costs of train- 
ing, time students are able to 
devote for flight work, academic 
credit expected, and possible 
methods of college and operator 
to promote private flying. 

The Private Flying Division, 
C.A.A. is hard at work laying 
the groundwork for the continu- 
ing program so that it will be 
ready for operation as soon as 





the enabling legislation has been 
passed. Uppermost among the 
problems is that of providing 
for the non-college man. It is 
hoped that some arrangement 
can be made whereby the usual 
entrance requirements for ex- 
tension courses can be waived as 
was done in some cases in the 
experimental program. 


200 students are on the books 
of the Graham Aviation Com- 
pany, successors to the Pyper 
Flying School at Pittsburgh- 
Butler Airport. Three Franklin 
50 Cubs, two Continental 
Aeronca Chiefs, and a Lambert 
Monocoupe are used. The school 
is under the direction of D. 
Norman Kite with Kenneth W. 
Scholter and W. C. Ludington 
also instructing in flight work. 
Ground school classes, in down- 
town Pittsburgh, are conducted 
by Everett E. Hart and Mr. 
Kite. 


Complete instrument training in 
100 and 250 hp. ships is offered 
under the personal supervision 
of Ken Unger a veteran of 26 
years of flying experience. He 
was with the Royal Air Force. 
He later instructed flying for 
the United States Army and 
was one of the first Air Mail 
pilots who flew the mail in the 
early 1920’s. Unger Aircraft, 
Inc. has been offering flight in- 








Flight Training Log As Of April 12 


Name 
University of Alabama 
Georgia School of Technology 
Kansas University 
Massachusetts Institute of Technology.... 
University of Michigan 
University of Minnesota 
New York University 
North Carolina State College 
Pomona Junlor College 
Purdue University 
San Jose State College 
North Texas Agricultural College........ 
University of Washington 


Totals 


Terr reeer rere ee ee eee 


Private 
Students Total Students Cer- 
Certified Hours Soloed tificates 
30 405 29 
30 219 7 
20 240 20 
20 93 2 
20 255 19 
20 62 2 
30 75 2 
20 170 9 
15 139 14 
50 1005 50 a 
15 266 15 ae 
30 363 30 an 
25 94 None ia 
325 3386 199 4 
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The fourth is 


Tuscaloosa and the fifth is soon to be delivered. 
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Three of an order of five Dart Monoplanes are being used at Parks Air 
at work for the Alabama Institute of Aeronautics at 





structions since 1927 at Hadley 
Airport. Equipment for instru- 
ment training consists of a New 
Standard and a Stinson Reliant. 


These ships are completely 
equipped, including two way 
radio. Flying equipment avail- 


able for student flight instruc- 
tions and charter work ranges 
from Aeronca’s to a new Lock- 
heed ‘12’ with Wasp 450 hp. 
engines. 


You learn about giros at New 
York University. A new grad- 
uate curriculum on rotary wing 
aircraft will be offered during 
1939-40 by the Guggenheim 
School according to a recent 
announcement by Dean Thorn- 
dike Saville of the College of 
Engineering. Courses are open 
to students qualified in aero- 
nautics, mathematical physics 
or allied fields of engineering 
and include a fundamental 
course in aerodynamics and 
structural theory of rotary air- 
craft. Additional courses in- 
clude advanced machine design, 
applied mathematics, theory of 
elasticity, and dynamics of air- 
craft. 


A record increase in enroll- 
ment at California Flyers 
School in Los Angeles, has 
caused the largest expansion 
program in the history of the 
school. A large new hangar 
and additional shops and class 
rooms adjoining the main build- 
ing have been recently ac- 
quired. The greatly enlarged 
motor maintenance and sheet 
metal and riveting divisions of 
the school are being moved to 
the new building. For cross 
country flying as a destination 
for student Breakfast Club 
hops, the school has acquired an 
80-acre Rancho with its own 
airport near Palm Springs. 


Two new instructors have been 
added to the teaching staff of 
the Luscombe School of Aero- 
nautics — James L. Hains- 
worth and Walter H. Hancock. 
Hainsworth’s previous experi- 
ence includes work with the U. 
S. Army Air Corps and mainte- 
nance work with T.W.A. and 
Kellett Autogiro Co. He is 
at present a member of the Air 
Corps Reserve. Hancock holds 
a Vocational Teaching Certifi- 
cate as an approved instructor 
in aviation mechanics issued by 
the Massachusetts Department 
of Aviation. His experience 
also covers 24 years at Worces- 
ter Airport. He was also associ- 
ated with Clarence Chamberlain. 


Boeing School has added John 
Felton Turner to the faculty as 
instructor in transportation and 
commercial air law. Mr. Tur- 
ner is chairman of the Aviation 
Committee of the U. S. Junior 
Chamber of Commerce 
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TAPERED TUBES 


A new process for tapering steel tubing with pro- 


duction available this summer. 


A-—Straight or uniform taper as sketch “A” with 
controlled wall thickness. 
B—Tubes tapered from center section to both ends 


per sketch “B” with controlled wall thickness. 


CONTROLLED WALL THICKNESS 
(1) Uniform wall throughout length of tapered tube. 


(2) Reducing wall thickness to maintain a uniform 
D/t ratio. 
(3) Increasing wall thickness as OD is reduced. 


SIZES 


Up to 4” OD x .165” wall, 20 ft. lengths and 2” OD 
x .125” wall, 30 ft. lengths. 


Samples now available for Aircraft design engineers 
in sizes up to 114” OD. Send in drawings for cost 


estimates. 


SUMMERILL TUBING CO. 


BRIDGEPORT, MONTGOMERY COUNTY, PA. 
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The Test Pilot Looks at Aircraft Safety 


(Continued from page 21) 





The necessity to aid lateral control 
with violent skidding through the use 
of the rudder is to be lamented and is 
considered dangerous. The demands 
on the rudder caused by the conven- 
tional landing gear and the stalling 
and spinning possibilities, coupled 
with its partial blanketing by wings, 
fuselage, and flaps, produce a control 
which is excessive and dangerous in 
normal flight. Slipping and skidding 
can be the source of great trouble. 
Well-rounded fuselages with small 
vertical tail or fin effect have been 
found to make easily possible the com- 
plete stalling of the vertical tail and 
the reversal of rudder forces. The 
dangers of such a situation can be 
further appreciated when it is realized 
that changes in yaw are usually ac- 
companied by large changes in pitch. 

One must not lose sight of the fact 
that to be sold to the masses flying 
must be inherently safe. Detrimental 
control should not be placed at their 
disposal. Acrobatics can be elimin- 
ated as unnecessary. Slipping and 
skidding to any but a very slight de- 
gree are unnecessary for normal flying 
and maneuvering. The large normal 
lifting force acting on a wing, if 
inclined laterally, has a component 
well ample to produce the turning that 
is necessary for normal flying. The 
requirements for rudder control can 
and should be reduced to that of a 
trimming tab correcting for torque 
variations due to power and speed 
changes. Supply all the control neces- 
sary, but no more! For obvious 
reasons, the use of the tricycle landing 
gear and elimination of the stall, and 
improved stability in flight, will do 
much to assist the accomplishment ot 
such a simplification. 

In the case of a multiengine air- 
plane, the rudder takes on a somewhat 
different aspect because of the neces- 
sity to overcome unsymmetrically ap- 
plied thrust. The magnitude of the 
control required to overcome aileron 
yaw is a minor factor. It is true that 
directional trimming for various condi- 
tions of power and forward speed is re- 
quired, but the demands for this effect 
are small. In the case of the multi- 
engine airplane, with regard to the 
possibility of engine failure, it is gen- 
erally agreed that sufficient rudder 
must exist within the capacities of the 
pilot to apply it to compensate for the 


unsymmetrical thrust which remains. 
It is believed, however, that more con- 
sideration should be given to the 
design of the fin and directional stabil- 
ity independent of the rudder control 
so that the demands on the rudder are 
decreased when such a condition oc- 
curs. Thus can the possibilities of 
violent resulting motions be reduced. 

Present designs seem to be based on 
the requirement that the pilot make a 
control deflection immediately an en- 
gine fails with little consideration as 
to what happens should he fail to do 
so. It can easily be seen that such 
human failing can occur under the 
strain of conditions such as a take-off 
at night in bad weather, with the 
added disadvantages of retracting 
landing gear, adjusting power, and 
interpreting other instruments. The 
design suggested would lead to a de- 
crease in the rate and magnitude of 
the dynamic motions resulting from 
engine failure causing a_ violent 
change in heading and nosing down- 
ward due to the skid, which seems 
to be the cause of many accidents. 
It is expecting too much of the pilot 
and too little of the designer to ex- 
pect continued alertness on the part 
of the pilot to avoid disaster in the 
case of engine failure in multiengine 
airplanes. There is no reason to be- 
lieve that an airplane could not be 
designed in which, when an engine 
fails, the airplane would yaw slightly 
and slowly and continue generally on 
its way without further disturbance, 
even though slightly offset laterally 
and possessing a slight skid. 

Under ideal flight conditions of 
smooth air and good visibility, the re- 
quirements for lateral control and sta- 
bility are small. The same can be said 
for a bicycle. But did anyone ever 
try riding one on a rough surface and 
without space reference? Lack of 
attention allows the immediate build- 
up of a vicious cycle leading to dis- 
aster. 

It does not seem unreasonable to 
expect that in the case of an airplane 
the design be so arranged that the 
wings would not only tend to, but to 
their own accord would, remain level. 
Of course, all designs incorporate 


some dihedral effect or correct roll 
due to yaw. And all have some degree 
of directional stability. But the proper 
combination of these qualities in such 
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a way that, with absolutely no atten- 
tion on the part of the operator, the 
airplane will always wander along on 
a nearly straight or series of straight 
flight paths and always right-side up 
is rarely encountered. Spiral stability 
does not exist, not that it couldn’t— 
simply that it is not required. It 
seems necessary in the interests of 
safety. This does not mean that sup- 
pressed fin area with relatively exces- 
sive dihedral has not been observed to 
be unfavorable. It does mean that both 
extremes are undesirable and the 
happy mean should be _ sought. 
Whether the vertical tail area re- 
quired to meet this condition would 
conflict with the thoughts heretofore 
given on the rudder is uncertain at 
present. However, it should be possi- 
ble to so simplify the airplane that the 
attention of the pilot is merely re- 
quired to supply geographic directive 
sense. 

The presence of violent lateral in- 
stability at low speeds in most all 
types is associated with and discussed 
in connection with the stall. 

Stability in the form of an auto- 
matic pilot is not cheap. It is in 
many cases desirable, but subjected to 
the same requirements as is the human 
pilot. Designers should not rely too 
heavily on its installation but should 
build a higher degree of inherent sta- 
bility into their ships. Too much is at 
stake in the event of failure. 


Longitudinal Control and Stability 


Elevator controls occupy a position 
somewhat similar to that of the rud- 
der in that they, too are usually more 
powerful than desired. Extreme 
changes in center of gravity, power, 
and flap-trim requirements cause large 
variations in the location of the eleva- 
tor angle range needed for the specific 
conditions. Thus, an excess is avail- 
able in each and the total range is 
large. Again, there is evidence of 
small trim changes leading in the 
direction of safety. 

The elevators necessary for maneu- 
vering are determined by their ability 
to produce the design normal load 
factors. In this respect, the inertia of 
the entire system plays an important 
part. Except under extreme condi- 
tions, no difficulty has been experi- 
enced in making pull-ups to prove the 
design load V-G diagram. 

The use of the tricycle landing gear 
reduces to a minimum the landing 
requirements made of the elevator to 
get the tail down. Such a condition 
frequently is met. The minimum 
speed attainable in the air is not 


(Turn to page 82) 
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NEW EXCITING WEEK-ENDS OF PLEASURE AWAIT YOU 
IN THE DEPENDABLE LOW-PRICED TAYLORCRAFT... 


IRED of going ordinary places—doing ordinary things? 

You'll put thrilling new fun into your life by getting 
a private plane of your own. It's a real joy to fly a Taylor- 
craft — to go when and where you will — high above the 
crowded network of highways — free as a bird, on your 
own charted skyway. Fishing, hunting, bathing beaches, 
sight-seeing — you're there lots quicker and with greater 
ease and comfort than you have ever experienced before. 


But there’s one best way to know how much more pleasure 
flying a Taylorcraft will bring you. Take a demonstration 
flight — and try the dual controls yourself. You'll marvel 


over the perfection of Taylorcraft’s all-around performance 
— the quick light response to controls — the stability and 
effortless flying characteristics. You'll be enthused by the 
streamlined beauty, the cabin comfort and baggage room. 
Yes, you'll truly be amazed that this modern airplane costs 
so little to own. It's making new history in aviation value. 


Your Taylorcraft dealer will welcome a visit by you. 
Write us, today, for his location and Taylorcraft specifi- 
cations. Then take flying instructions from him. Enjoy the 
greatest sport of all in the plane you'll choose to own. 


TAYLORCRAFT AVIATION CORPORATION - ALLIANCE, OHIO 
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Aircraft Safety 


(Continued from page 80) 





always possible near the ground. 
From the standpoint of the pilot as 
well as the passenger, it is desirable 
that an airplane should fly and con- 
tinue to fly, of its own accord, in the 
attitude and at the speed for which it 
was originally trimmed. Any devia- 
tions that cause a departure from the 
original condition of equilibrium 
should be caused only by conscious 
effort on the part of the pilot, and 
greater conscious effort should be re- 
quired as the stall is approached. 
Longitudinal stability has been 
found to be suppressed to the limit. 
Thus again is the elevator control 
accentuated. The desirable qualities 
of stability, as examplified by good bi- 
planes, are conspicuous by their ab- 
sence in most modern low-wing mono- 
planes. - Static stability, as determined 
by measurement of control force and 
elevator position required for trim at 
speeds throughout the flight range, is 
small and marginal. Approach to 
neutral, or actual instability frequently 
exists at law speeds in some power, 
loading, or flap condition. Realizing 
that the requirements of control and 
stability generally conflict and that 
conditions which lead to greater sta- 
bility also lead to greater control stiff- 
ness and less maneuverability, it is 
apparent that in present designs a 
great increase in longitudinal stability 
is desirable and necessary. This is 
particularly true for each of the con- 
ditions of power-on and controls free 
at low speeds and high angles of at- 
tack. In the interests of safety, and 
with due regard to pilot’s strength in 
the case of large airplanes, more de- 
mands must be made for improvement 
in stability. Again the automatic pilot 
should not be considered as a cheap 
form of stability. The compromises 
necessary in the case of the large 
transport airplane with its variable 
load are appreciated. Less excuse can 
be made for the smaller airplanes. 
It is well-known and required that 
some form of dynamic longitudinal 
stability is desirable. This stability 
has to do with the nature of the oscil- 
lations resulting from a disturbance. 
Other than that the oscillation be 
damped out, little is known concerning 
the desirable degree of subsidence. All 
degrees up to oscillations which do not 
increase in magnitude are daily met. 
Long-period oscillations, having a 
period of from 30 to 40 seconds, seem 


to be of small consequence. As a 
matter of safety, it is desirable that 
they damp out eventually, but under 
human guidance they can, with little 
difficulty, not be permitted to exist 
sufficiently to disturb passengers. 

Short-period oscillations or hunting, 
having a period of 1 second or so, if 
not normally and rapidly damped, 
become very annoying. It is consid- 
ered unsafe at speeds near the stall 
because of the angle-of-attack varia- 
tion with which it is associated. It 
is particularly disturbing to the pilot 
at cruising speeds if its frequency gets 
in phase with that of the horizontal 
tail control, as was experienced quite 
recently. 


Stall 


All types of airplanes lose their 
rolling stability more or less sharply 
at some angle of attack. The pres- 
ence of this unstable condition near 
maximum lift with its resulting alti- 
tude loss and attitude change, in addi- 
tion to effectively increasing landing 
speeds, constitutes one of the greatest 
dangers attached to stalling existing 
airplanes. The basic solution of the 
stalling problem consists of the elim- 
ination of rolling instability. Lacking 
this feature, warning of its loss is re- 
quired, as was mentioned under dis- 
cussion of longitudinal stability and 
control. It is realized that the large 
center of gravity and power changes 
on the “must” list of the design for 
transport service place a long way 
into the future the possibilities of com- 
pletely suppressing stalling in large 
airplanes. These conditions do not 
appear as limitations on the smaller 
types where stalling could and should 
be prevented. If it must be tolerated, 
however, it is not unreasonable to ex- 
pect that the resulting roll not be vio- 
lent and that the attitude, speed, or 
angle of attack at which it will occur 
be definitely defined and heralded well 
in advance. Much has been learned 
about the stall and its control, but 
the subject has by no means been ex- 
hausted. It is generally recognized 
and borne out by tests that small taper 
in the plan form of the wing and 
wing-tip slots have a marked effect on 
improving the | stall. Performance 
compromises, however, have  sup- 
pressed their general use. There can 
be no doubt that much more time 
and thought need be given to improv- 
ing stalling characteristics. Control 
through the stall range, without sta- 
bility, has appeared most unsatis- 
factory. Stability here requires but 
little accompanying control! 

Every effort has been made to dis- 
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cover the useful value of stalling and 
spinning. None has been found. Why 
should the attainment of such a use- 
less and dangerous condition be placed 
at the disposal of the operator ? 


Take-off and Landing 


In take-off and landing, good con- 
trol should, if ever, exist. As previ- 
ously mentioned, improved stability in 
the design should be expected to bear 
a greater portion of the responsibility 
in this all-important and inevitable but 
uncertain condition of ground contact. 
The certainty is the essence of safety. 

Good landing characteristics de- 
mand that the airplane not be too clear 
or free of drag in the approach condi- 
tion. Similarly, the application of 
flaps to a high degree can be unsafe 
because of the delicacy of the flare 
required for landing, and confusion 
resulting from the large trim changes, 
generally associated with flap and 
power application. The actual land- 
ing must not require too delicate nor 
too skillful an operation of controls. 
In this respect, and particularly for 
the private operator, the freedom al- 
lowed the operator by the tricycle 
landing gear again makes it particu- 
larly attractive. The hazard which 
exists in the event that an immediate 
take-off after landing is necessary can- 
not be overemphasjzed.. The quick- 
operating flap incotforating both high 
and low drag possibilities with no 
variation in lift has been found to 
simplify judgment and improve glide- 
path control. It is felt, however, that 
flaps should be incorporated in the 
safe airplane with great caution. They 
are now generally used to allow an 
increase in wing loading, a most im- 
portant factor in both take-off and 
landing safety, as well as ability to 
maneuver. 

Before closing, there is one other 
point to which attention should be 
called. All that has been said thus 
far pertains to airplanes. But there 
are other types of aircraft available. 
In seeking safety in flight for the 
private owner and relatively unskilled 
operator, the advantages of rotating- 
wing aircraft become increasingly ap- 
parent and should not be overlooked. 
The possible attainment of parachute- 
like stability, good control at ex- 
tremely low forward speeds, steep 
angles of climb and descent, and free- 
dom from stalling with its present dis- 
advantages certainly seems worthy of 
sacrifice in performance. 

It is not to be expected that any 
single invention will make all flying 
safe. But, since the regulation and 


(Turn to page 84) 































































































THINGS OF GREAT IMPORTANCE 


Although some of these parts may look insignifi- 
cant they are of great importance when they be- 
gin to do business. Each of them is a “fitting” 
cast of Alcoa Aluminum Alloys. They are repre- 
sentative of hundreds of others used in many 
‘: ways on aircraft — as 
fuselage members and 
landing gear parts, in 
scores of other assem- 
blies in which service 
reliability is essential. 

Extraordinary care is 
used in producing Alcoa 
Aluminum fittings. The 





blueprints for them, 
which come from the 
aircraft designer, are “‘load-marked”; that means 
that the direction and amount of the maximum 
design loads are indicated. 

Before any actual production is begun, our ex- 
perts study these marked blueprints minutely. 
Then foundry technique is set up in such a way 
that the fittings will provide maximum strength 
where maximum strength is desired. 


The first castings of any new design are sub- 
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jected to the usual careful inspection checks; 
then examined under the X-ray to insure internal 
soundness. In certain cases these tests are also 
supplemented by breakdown tests of the fittings. 
These checks are to make certain that the par- 
ticular alloy chosen, the method of casting, and 
strength, are all adequate for the work which 
the fitting must do. 

The use of blueprints marked with loadings, 
and application of the X-ray, and breakdown 
tests, are techniques ap- 
plied chiefly to supply 
the 


ican aviation. 


Amer- 
These 


methods are not spec- 


need of 


tacular, but they are 
important. They help 
build better aircraft. 


And they show you in 





one more way how 
carefully Alcoa Alumi- 
num Alloy products are made to meet the 
requirements of aircraft builders and oper- 
ALUMINUM AMERICA, 2182 


Gulf Building, Pittsburgh, Pennsylvania. 
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(Continued from page 82) 


education demanded of the operator or 
pilot vary inversely with the inherent 
safety in design, every effort must be 
put forth to improve basically the air- 
plane itself by the incorporation of 
known and proved desirable charac- 
teristics. Safety in flight can only be 
achieved through the patient and per- 





sistent application of the results of 
fundamental research. 

Tests made to date on existing air- 
planes indicate that many reasonably 
desirable characteristics are not un- 
attainable; their present absence is 
due for the most part to performance 
compromises. Safety in flight.can be 
greatly ‘improved. 





Machine Shop at Vultee 


(Continued from page 25) 





A much smaller part presented a 
somewhat bigger problem. It was re- 
quired to mill a radius of approxi- 
mately 8 ft. on a small cast-aluminum 
bomb-rack fitting, making it neces- 
sary to rig up a rather bulky super- 
structure for attachment to a vertical 
mill. This supports a long arm, the 
head of which carries a fixture for 
supporting the work. The head of 
the arm is in turn retained in a slide 
fixture clamped to the mill table. 
Thus the table may be traversed back- 
ward and forward in the customary 
way in order to carry the work, on 
its swinging arm-sliding head sup- 
port, past the vertical milling cutter 
in the required arc. This swinging- 
are milling operation on the shoulder 
of the bomb-rack bracket is the third 
machine operation required. The first 
is a straddle milling operation on the 
center flange of the bracket. Then it 
is necessary to drill a number of small 
bolt holes in each shoulder of the 
bracket, on each side of the center 
flange. The third operation is the 
radius milling of the shoulder as 
described above. This bracket is also 
faced on a shaper and drilled for at- 
tachment to the structure of the plane. 

Another example of the type of 
machining required for the Vultee 
attack-bomber is that done on the 
magnesium-alloy control-pedestal cast- 
ing. This complex casting is a hol- 
low box of extremely irregular shape. 
Throughout the plane we have nu- 
merous other such boxes, as gear 
boxes, etc., but the control pedestal 
is the most complex. It carries mul- 
tiple control levers for actuating the 
carburetor, altitude adjustment, pro- 
peller setting, flap extension, land- 
ing gear retraction, etc. Machine 
work is done mostly in a miller and 
includes boring, reaming, and facing. 

An excellent piece of precision 
milling and drilling is done on the 
alloy casting used at the attachment 
point of the center-section main wing 


beam to the major fuselage bulkhead 
ring. This casting is step straddle 
milled, the ends being cut narrower 
than the center portion of the casting, 
which must fit between the gusset 
ears of the top and bottom cap strips. 
The main body of the casting is then 
straddle milled to take the fuselage 
rings which are attached both to this 
casting and to the spar-cap gusset 
plates which also straddle the ends 
of the casting. It is obvious that the 
drilling operation calls for precision 
because, at the ends of the casting, 
long through bolts must pass through 
two fuselage rings, both gusset plates 
of the spar caps, and the cluster cast- 
ing proper. This drilling is done in 
a symmetrical jig which is reversed 
to drill from both sides. Holes are 
then reamed to close tolerance. 
Another precision milling and 
drilling operation is that performed 
on the large aluminum-alloy castings 
used in attaching the landing gear 
to the stub wing. As the gear must 
retract and extend, in addition to 
bearing the heavy loads of landing 
in rough fields, this part must be 
processed to very close tolerances, 
particularly with respect to parallel 
milling between three separate pairs 
of ears and to the facing of bottom 
and top surfaces which control 
mounting of the fitting to the air- 
plane structure. Sequence of opera- 
tions first calls for parallel milling 
between all three flanges or ears. The 
bottom faces are then located and 
milled with reference to the finished 
surfaces of the ears. Thereafter it is 
relatively simple to locate and drill 
a total of 34 holes, seme of which are 
angle holes and seven of which are 
threaded for machine screws. 
Another interesting item is the 
aluminum-alloy rudder-pedal _ arm. 
This part has a long bearing hole at 
the base, and a shorter bearing hole 
at right angles to the base in the 
upper end of the arm. Temporary 
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set-ups are used for this work, which 
is performed largely in a horizontal 
mill. The long hole is first bored and 
the ends of the long cross arm are 
then milled for center distance. The 
short hole is then located and bored 
and the ends milled. A vee block 
and bushing is used for drilling at- 
tachment-bolt holes in both cross 
arms, the tool used being a combined 
drill and facing cutter, which con- 
tinues on down and mills off the 
shoulder after drilling the hole. This 
operation is performed from both 
sides of the casting to check align- 
ment of the bolt hole and face both 
shoulders. 


One of our important machining 
jobs is finishing the landing gear axle 
and oleo-cylinder assembly. This is a 
single structural unit assembled from 
steel tubing and flat sheet-steel plates, 
welded together. It is a costly part 
to manufacture, even before machin- 
ing, and is extremely important in 
the operation of the airplane inas- 
much as it carries the entire weight 
of the main wheels and provides for 


the shock-absorbing action which 
helps smooth operation on rough 


fields. This part mounts vertically in 
the landing gear leg, which is in 
turn retractable into the wing of the 
airplane. In operation the oleo cylin- 
der slides up and down in the main 
support strut, being guided on slides 
by two vee blocks. The wheel axle is 
cantilevered at right angles to the 
oleo cylinder from a heavy support 
at the bottom of the unit. Machine 
operations include boring of both 
holes and milling the vees. The oleo 
cylinder is first rough bored with a 
gun drill mounted in a lathe, after 
which the end of the cylinder is 
turned and threaded on the outside 
diameter to take the packing collar. 
The cylinder is then reamed with an 
adjustable reamer and honed to a 
tolerance of 0.0015 in. The _ short 
axle-support hole is bored on a hori- 
zontal mill, the set-up providing for 
boring and reaming the hole and turn- 
ing the outside diameter of the stub 
tube to take a felt grease retainer, 
all with the same boring bar. Final 
operation is the milling of the two 
guide vees with special cutters; this 
is done to close tolerances since the 
vees serve as mountings for bronze 
vee blocks which act as sliding bear- 
ings for the landing gear vertical 
shock-absorber action. These bronze 
vee bearings are premachined to a 
high degree of accuracy and. assem- 
bled directly to the vees by means 
of long through bolts accommodated 
in holes drilled just inside the trough 
of the vee. 
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BUILDING THE PLANE - WITH WESTINGHOUSE 








Incoming power and lighting lines in a 

large aircraft plant pass through these 

Westinghouse transformers on the roof of 
the factory. 


In aviation, as in other industrial plants, 

Westinghouse Combination Linestarters 

(above) and Nofuze Circuit Breakers 

provide complete protection for power 
and lighting circuits. 


>, 


Westinghouse Mi£illite — the ac- 
cepted standard for Industrial light- 
ing and widely used in hangar light- 
ing—meets all requirements of the 
National Underwriters and is also 
approved by the Civil Aero- 
nautics Authority for this 
application. 





For complete protection and unification of 

its electrical system, an airplane manu- 

facturer centralizes its Westinghouse trans- 
formers in a single room. 


Westinghouse lamps are widely used in 
plant lighting, and are preferred for light- jf 
ing on and in the plane and for landing | 

lights, repair stations and hangars. 


ELECTRICAL EQUIPMENT FOR EVERY 
MANUFACTURING PROCESS 


HENEVER electrical power is used, 

Westinghouse has co-operated 
in the advance of Aviation with the 
finest and most dependable electrical 
apparatus. The ability of this company 
to design and produce specialized elec- 
trical equipment for the manufacture of 
aircraft is of primary importance to this 


great industry. Whatever your electrical 
problems — in lighting or providing 
power — Westinghouse will be glad to 
co-operate, and offers a specialized engi- 
neering service to Aviation. Write our 
local office or Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pennsylvania, Department 7-N. 


Westinghouse Electric & Manufacturing Company, 
Department 159, 
East Pittsburgh , Pennsylvania. 


Please send your new book — 
me at the following address: 


J-93367 
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Stacks and Rings 


(Continued from page 27) 


collectors in particular must be rugged 
and trouble free to avoid any possi- 
bility of fire starting due to a failure 
in service. Within limits the heavier 
the gage of the material used in con- 
struction the more resistant it will be 
to failure due to overheating, vibra- 
tion, or corrosion. The preblem in- 
volved is the design of a light col- 
lector ring rugged enough to stand up 
in service. 

The three materials available and 
practical for the design of exhaust 
collectors together with their relative 
weigths, are as follows: 

Specific Weight 


Material ravity (lbs./cu. in.) 
S.A.E. 1025 Carbon Steel 7.84 -283 
18-8 Corrosion and Heat- 

Resisting Steel........ 7.86 . 284 
Inconel (Nickel-Chromium 
—iron alloy).......... 8.55 .309 


The weight of standard size exhaust 
collector tubing in 100 inch lengths of 
each of these materials is given in 
Table 1 which was published in the 
first article of this series. 

Experience has shown that these 
materials in 18, 19, and 20 gage are 
satisfactory in practically all installa- 
tions. These gages correspond to .049 
inch, .042 inch, and .035 inch respec- 
tively. .035 inch material is used for 
short exhaust stacks, or exhaust col- 
lectors for engines developing under 
500 horsepower. In general the Army 
and Navy require exhaust collectors to 
be made of .042 inch material or 
heavier. In the large diameter tubing 
required for the latest high horse- 
power engines it is believed advisable 
to use .049 inch material. 

The author has calculated the 
weight per horsepower of a large 
number of typical exhaust collectors. 
The average figures given below may 
be used for a preliminary estimate of 
the weight of an exhaust collector for 
a new design. For engines under 500 
horsepower the average weight of ex- 
haust coliectors is .06 lb./hp.; for en- 
gines over 500 horsepower the aver- 
age weight is .042 Ib./hp. Exhaust 
collectors for engines over 500 horse- 
power frequently incorporate intensi- 
fier tubes for preheating carburetor 
air. This intensifier type collector 
averages .07 lb./hp. Exhaust col- 
lectors for twin-row engines are 
slightly heavier than the foregoing 
averages due to the additional weight 
of the exhaust elbows leading from 
the larger number of cylinders. An 
average weight of .05 Ib./hp. is rea- 





sonable for twin-row exhaust col- 
lectors. 

As engines reach and exceed the 
1000 horsepower stage the weight of 
the exhaust collector per horsepower 
decreases somewhat. This is due to 
the fact that the cross-sectional area 
of any section of a ring varies as the 
square of the diameter while its 
weight increases only as the first 
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power. In other words the greater 
the engine power, the larger the diam- 
eter of the tube, and the less the 
weight per horsepower of that tube. 
This reduction in weight per horse- 
power with increase in power is, of 
course, predicated on using the same 
thickness of material. The author be- 
lieves that .049 inch material will be 
satisfactory for use on engines de- 
veloping up to 1800 horsepower. In 
this case the average weight ratio will 
diminish from .04 lb./hp. for 1000 
horsepower engines to about .03 
lb./hp. for 1800 horsepower engines. 
Fig. 10 shows an exhaust manifold 
for the 1500 horsepower Wright 
R-2600 engine which is currently the 
highest powered engine in commercial 
use in this country. 


Material 


The number of materials suitable 
for use in exhaust collectors is limited 
by the severe requirements. A suit- 
able material must retain a large 
measure of its strength at tempera- 
tures from 1200° F. to 1400° F. which 
is the normal operating temperature 
range of exhaust collectors. The ma- 
terial selected must neither burn nor 
scale at these temperatures. Further- 
more the material must be very cor- 
rosion resistant without protective 
plating or paint since these finishes 
will not stand up under the high tem- 
peratures encountered. To further ag- 
gravate this corrosion problem the 
ethyl lead in the high octane gasoline 
used with high power engines is very 
corrosive when deposited by the ex- 
haust gases on the inside of exhaust 
collector rings. After a material has 
satisfied the technical requirements it 
must still be commercially available at 
a reasonable price, relatively light in 
weight, and easily fabricated. This 
latter point is very important since 
collectors are necessarily comprised of 
numerous parts which are curved in 
one or more planes. 

The only materials currently avail- 
able that satisfy the foregoing require- 
ments to any extent are: 

S.A.E. 1025 Mild Carbon Steel 

18-8 Corrosion and Heat-Resisting 
Steel 

Inconel (Nickel - chromium — iron 
alloy) 


S.A.E. 1025 Mild Carbon Steel 

This material is commercially avail- 
able in the form of sheet or seamless 
tubing. Its chemical composition is 
as follows: 


Carbon .20-.30 Phosphorus (Max.) .045 
Manganese .50-.80 Sulfur (Max.) .055 


(Turn to page 88) 
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PRECUISIYVN BEARINGS 


Recent large orders for these planes, for military service 
—one, for 400 units, being the largest peacetime order 
for military aircraft placed in recent years—are a high 
tribute to the experience, skill, and record of the builders, 
North American Aviation, Inc., Inglewood, Calif. 


NORMA-HOFFMANN PRECISION BEARINGS are 
employed in the controls of the ships themselves, as well 
as in the Pratt and Whitney “S3HI" Wasp Engines 
which power them, and in the Kollsman Tachometers 
that are a part of the instrument equipment. 


Identified with the aircraft industry from its earliest days, 
NORMA-HOFFMANN pioneered many of the impor- 
tant bearing types now standard in aviation equipment. 
* * * Today, practically every representative builder of 
aircraft, engines, instruments, and aircraft equipment— 
including the U. S. Government—employs NORMA- 
HOFFMANN PRECISION BEARINGS to ensure safety, 
friction-free operation, and long uninterrupted service. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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Some typical NORMA - HOFFMANN Aircraft 
Control Bearings are pictured above. Write 
for the catalog, describing 108 distinct series 
embracing over 3000 sizes—a PRECISION 
BEARING for every load, speed and duty in 
aviation service. 
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The physical properties of S.A.E. 
1025 steel are: 


Ultimate Tenside Strength.. 55,000 Ib./sq. in 
Yield Strength 


36,000 1b./sq. in. 
22% 


This material can be readily fabri- 
cated and welded to any desired form. 
In sheet form it can be bent through 
180° without cracking over a diam- 
eter equal to its own thickness. It 
welds exceilently with an oxy-acety- 
lene flame. 

This material has the disadvantage 
of being easily corroded when not pro- 
tected by plating or paint. A number 
of heat resistant paints are on the 
market to protect this type material 
when used for exhaust stacks or col- 
lectors. These paints protect the ex- 
terior surfaces for a time but the 
exhaust gases corrode the inside sur- 
faces. Exhaust systems of this ma- 
terial are very unsatisfactory from a 
corrosion viewpoint when installed on 
engines using high octane gasoline 
containing ethyl lead. 

S.A.E. 1025 mild carbon steel has 
been used for short exhaust stacks and 
collectors on low power engines. It 
has also been used for exhausts on 
engines undergoing test runs where a 
new design of stack is frequently 
needed. Its cheapness and ease of 
fabrication are important considera- 
tions in this type work. 


18-8 Corrosion and Heat-Resisting Steel 


This material is commercially avail- 
able in the form of sheet, seamless tub- 
ing, and welded tubing. There are 
several variations of this material de- 
pending on whether columbium, titan- 
ium, or molybdenum is used as the 
stabilizing agent. The following 
chemical composition covers each of 
these variations: 

Manganese 


Phosphorus 
Sulfur 





Copper 
Co ne ie 


The titanium content must be ap- 
proximately 5 times the Carbon con- 
tent. 

The physical properties of this ma- 
terial are: 


Ultimate Tensile Strength.... 80,000 Ib./sq. in. 


Yield Point 35,000 Ib./sq. in. 
Elongation 40 —_ 


This material can be readily fabri- 
cated but work hardens rapidly. If 
excessive forming is required it may 
be necessary to anneal the material 
before completion of the forming. 
The work hardened material can be 
softened by heating in a furnace at 
1575° F.-1625° F. for from 2 to 5 
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Fig. 7. Army type slip joint 


minutes, and then allowing it to cool 
in still air. 

This material welds beautifully with 
an oxy-acetylene torch. A slightly 
reducing flame should be used to avoid 
a porous weld. The material adjacent 
to the weld is subjected to tempera- 
tures within the 1000-1550° F. range 
and are open to intergranular corro- 
sion unless given a corrective treat- 
ment. Within the temperature range 
from 1000-1550° F. carbides percipi- 
tate at the grain boundaries and sub- 
sequently cause cracks due to em- 
brittlement. The use of material with 
a low carbon content and containing 
one of the stabilizing elements such as 
columbium, titanium, or molybdenum 
will avoid much of the intergranular 
corrosion and cracking. This type of 
stabilized material must be used for 
satisfactory service since exhaust col- 
lectors are repeatedly heated to the 
embrittlement range. 

To relieve fabrication and welding 
strains and to stabilize the material 
adjacent to the welds it is essential 
that the finished collector be given a 
so-called stabilizing heat treatment. 
This stabilizing treatment consists in 
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heating to 1940-1960° F. for 4 hour 
followed by cooling in air. When the 
exhaust collector is heated to this tem- 
perature it becomes very plastic and 
each section must be independently 
supported to prevent distortion. If the 
furnace available is not capable of 
reaching 1900° F. an alternative stabi- 
lizing treatment consists in heating to 
1575-1625° F. for 2 hours followed by 
cooling in air. The author has had 
considerable experience with exhaust 
collectors stabilized at these lower 
temperatures. They have had a uni- 
formly successful service record free 
from cracks. 

In order to clean up the collectors 
after welding and heat treatment they 
should be given a light sand blast fol- 
lowed by pickling for one hour. The 
pickling solution should be a 50% 
solution by weight of hydrochloric 
acid maintained at 130-140° F. After 
pickling the work must thoroughly 
rinsed in hot water to insure removal 
of the acid. 

The final finish operation on a col- 
lector of corrosion resisting steel is 
passivating. Passivating consists of 
imersing the work for 20 minutes in 
a solution containing 20% nitric acid 
at a temperature between 120-150°. 
The material must then be washed 
thoroughly in warm water. Passivat- 
ing accelerates the formation of a 
tough, passive oxide film on the sur- 
face of the material. It is this film 
that makes the material corrosion re- 
sistant. 

The vast majority of present day 
exhaust collectors are manufactured of 
18-8 corrosion and heat resisting steel. 
This material has an excellent service 
record and is only challenged in this 
field by Inconel. 


Inconel (nickel-chromium—iron alloy) 


This material is commercially avail- 
able in the form of sheet, seamless 
tubing, and welded tubing. The seam- 
less tubing is used for carrying hot 
air from the exhaust to the cabin 
heating system because of its strength 
and reliability at high temperatures. 

The average chemical composition 
of Inconel is: 


Nickel 

Chromium .... 

Iron ; Silicon 
-35 


Manganese ... 

The physical properties of Inconel 
are: 
Ultimate Tensile Strength.... 80,000 Ib./sq. i 
Yield Point 30,000 tb./sq. i 
Elongation 45 
Melting Point 

Inconel has the property of retain- 
ing high strength at elevated tem- 
peratures. It has an ultimate tensile 
strength of about 40,000 Ib./sq.in. 
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Vultee V1-A Transports 


Canadian Colonial 
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SEAPLANES 
Vultee V11-TS Torpedo 


Seaplane 


Carries a 1600-pound 
Torpedo 


ltee V11-S Scout 
bs dhe Seaplane 


1800-Mile Cruising 
~ ee Range 





Pictured here is a Vultee YA-19 Attack, 
photographed prior to de 


livery to the 
United States irmy 


fir Corps, which 
carries a crew of three, 600 pounds of 
bombs, six muchine guns and attains a 
speed in excess of 230 m. p. h. 


























The Unitwin Vega 
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Single engine performance. 


The drag of a twin-engined air- 
plane operating on one engine is 
greater than in normal flight due to 
the drag of the dead-engine propeller, 
and the drag caused by attitude of the 
airplane and control displacement nec- 
essary to offset eccentric thrust and 
lift. These effects will require ap- 
proximately 30 hp. for a plane of 
Type B. This is small compared with 
total power available, but is important 
in its affect on climb and ceiling. 
For example, the rate of climb of a 
6,000 lb. airplane operating on 300 hp. 
will be reduced by 165 ft. per minute, 
or approximately 30 per cent. The 
single-engine ceiling will be reduced 
in the order of 20 per cent. This 
difficulty is entirely eliminated with 
Type A, since, with Unitwin power 
there are no eccentric thrust or drag 
forces in event of failure of a single 
engine, but merely a reduction in total 
power available, and a slight reduction 
in efficiency of the single propeller of 
constant speed type due to the new 
operating condition. 


Noise level in cabin 


The sound intensity of a propeller is 
greatest in the plane thereof, decreas- 
ing to a minimum at points along the 
thrust line. Therefore, the noise from 
the propeller mounted on the nose 
will seem less intense to occupants 
of the cabin than will the noise from 
propellers operating alongside the 
cabin. 


Weight comparison: 


The weights of powerplant installa- 
tions for airplanes of Types A and B 
are approximately as follows, assum- 
ing that both types use geared engines 
and are equipped with constant speed 
propellers : 
tee & Clmiwit) .......- 000° 1425 lb. 
Type B (2 nacelles).......... 1460 Ibs. 

With the Unitwin Vega, if an en- 
gine fails at any time in flight the air- 
plane continues to fly in normal fash- 
ion but at reduced power. The con- 
stant speed propeller automatically 
seeks the pitch most efficient for the 
new condition and the pilot is able 
to proceed to his destination, or to a 
precautionary landing, without exer- 
cise of unusual skill. Since the Unit- 
win relieves the pilot of many prob- 





J. CADEN JENKINS 
Sales Department, Vega Airplane Co. 


NIRS 59.9. e/dNiave-n'o 0d-D Lea . 30 ft. 3% in. 
| EES eee eer ina? 41 ft. 
Ss eens eee 8 ft. 5 in. 
ee 295 sq. ft. 
Ween Empty.........<6.... 3,990 Ib. 
ye”, re . 1,755 Ib. 
CO | ae 5,745 lb. 
Powerplant Rating.......... 580 h.p. 
Fuel Octane Required ie 


Take-off Run at Sea Level... 577 ft. 
Landing Speed at Sea Level.. 60.9 m.1 


Maximum Climb at Sea Level. 1,350 ft/min. 
350 ft/min. 
Abeointe Ceiling. ........... 23,500 ft. 
11,500 ft. 
Gereece Cenine... .. 5. ocsccce 21,500 ft. 
10,500 ft. 
SEAS of earners. 640 mi. 
570 mi. 
Maximum Speed at Sea Level 195 m.p.h. 
at 7,500 ft. (2,288 m)...... 210 m.p.h. 
Cruising Speed at Sea Level 165 m.p.h. 
at 7,500 ft. (2,288 m)...... 178 m.p.h. 
at 12,000 ft. (3,660 m)... 184 m.p.h. 


lems of airplane and powerplant con- 
trol under single engine conditions, he 
is more free to devote himself to judg- 
ment of procedure under such circum- 
stances. 

It may be noted that failure of the 
single propeller will subject the Unit- 
win powered airplane to complete loss 
of power. However, a study of air- 
line experience shows that there has 
never been a hub failure on a con- 
stant speed propeller. And propeller 
blades and operating mechanisms 
normally function without difficulty 
for a period many times greater than 
the normal operating life of an air- 
plane, assumed to be 5,000 hours. 
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Designed to carry five or six per- 
sons, the Vega will have a maximum 
speed of approximately 210 m.p.h. and 
will cruise at 166-184 m.p.h. for a 
distance of 570 miles. A trailing edge 
type flap is incorporated in the wing. 

The fuselage is a welded steel tube 
frame from the engine to the rear 
of the cabin, with the enclosure an 
unstressed metal sheel bolted to the 
frame. The two wing panels also 
bolt directly to the frame, eliminating 
a wing center section. _The mono- 
coque tail portion of the fuselage bolts 
to the frame at the rear of the main 
cabin. Although the landing gear 
retracts, the wheels extend sufficiently, 
even in the retracted position, to pro- 
tect the structure of the airplane in 
event of a belly landing. The cabin 
interior duplicates the finish of a large 
modern automobile. Five persons are 
accommodated in the private-owner 
version, and six for feeder airline use, 
in addition to mail, express, and 
baggage. 

Specifications and estimated per- 
formance. figures: 


(9.89 m. 
(12.51 m.) 
(2.59 m.) 
27.35 sq. m.) 
(1,810 ke. 
(796 kg.) 
(2,610 kg.) 
(take-off) 


(176 m.) still air, using flaps 

(98 km/hr.) st+ll air, using flaps 

(412 m/min.) both engines 

(107 m/min.) single engine 

(7,170 m) both engines 

(3,500 m) single engine 

(6,550 m) both engines 

(3,200 m) single engine 

(1,030 km) at 5 per cent power (4 hr.) 
(917 km) at 67 per cent power (3.1 hr.) 
(314 km/hr.) 

(338 km/hr.) 

(267 km/hr.) using 175 BHP/eng. 
(287 km/hr.) using 175 BHP/eng. 
(296 km/hr.) using 175 BHP/eng. 


Standard instrument equipment in- 
cludes: Kollsman Compass, sensitive 
altimeter, airspeed indicator, vertical 
speed indicator, bank and turn indi- 
cator, clock, manifold pressure gauges 
(2), engine gauge units (2), techom- 
eters (2), carburetor air temperature 
indicators (2), Weston ammeter, an 
electrically heated pitot tube, head tem- 
perature gauge and selector switch, hy- 
draulic pressure gauge, landing gear 
and flap gear position indicators. 

Electrical equipment includes: Ex- 
ide battery, Eclipse generator, Eclipse 
generator filter, in strument panel 
lights, 2 Grimes retractable landing 
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Continuous and 
Automatic Bearings 






OLLOWING a period of intensive research and 
| Peewee in collaboration with the Radio 
Corporation of America, Sperry takes pride in intro- 
ducing the new Automatic Direction Finder. 

This instrument, when once tuned to a station, 
Close-up of the Automatic points continuously and automatically to that station. 
a a problem of 180° ambiguity is eliminated, with provision made 
for relative, magnetic or true bearing indications throughout a full 

360° range. 

Designed specifically to meet the requirements of route flying and 
orientation, including operation under precipitation static conditions, 
the Automatic Direction Finder takes its place beside the Gyro- 
Horizon, the Directional Gyro and the Gyropilot as another out- 


standing contribution to modern air transportation. 


SPERRY GYROSCOPE COMPANY, Inc. 


BROOKLYN, N.Y. 
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TRY THIS SIMPLE 
CARBURETOR TEST! 


FIRS T—if you hold your throttle at fixed position and dive to 
continuous flight at lower altitude... 


SECOND — if you try for maximum cruising fuel economy, by reduc- 
ing engine speed 200 r.p.m. and opening throttle as 
necessary to keep airspeed unchanged... 


THIRD — if you can hold the throttle fixed and change the propeller 
speed at cruising power... 


you can do all this, and your fuel-air ratio does not change, 
IF you have a carburetor which makes lean mixtures safe 
... and it is a— 


NEW BENDIX-STROMBERG 


INJECTION 
CARBURETOR 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 
401 Bendix Drive South Bend, Indiana, U. S. A. 
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The Unitwin Vega 


(Continued from page 90) 





lights, dome and baggage compartment 
lights, fuel pressure warning lights 
(2), set of Grimes position lights, 
Western Electric master switch, Scin- 
tilla dual ignition switch, 2 3-minute 
flares. 

Power plant and accessories include: 
Unitwin Menasco powerplant, one 
Hamilton-Standard two-blade constant 
speed propeller, Hamilton-Standard 
control unit, 2 Stromberg carburetors, 
2 Eclipse electric starters, 2 Young oil 
temperature regulators, 2 Pesco en- 
gine driven fuel pumps, Aircraft Ac- 
cessories fuel unit, complete Lord vi- 
bration absorbing engine mountings, 
complete radio shielding, Eclipse land- 
ing gear oil pump, fuel system selector 
valve and control, fuel system cross- 
feed selector valve and control, fuel 
system tank selector valve and control. 





Stacks and Rings 
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at 1400° F. which is near the upper 
temperature limit of exhaust gases. 

Inconel fabricates and welds even 
more easily than 18-8 corrosion re- 
sisting steel. It does not harden from 
cold working as rapidly as corrosion 
resisting steel. If necessary it can be 
softened by heating to 1800° F. for 
15 minutes and quenching in air, 
water, or a dilute alcohol-water solu- 
tion. 

Inconel is not subject to embrittle- 
ment or intergranular corrosion as ex- 
perienced with 18-8 corrosion resist- 
ing steel. In fact no heat treatment 
or finish of any kind is necessary after 
fabrication and welding. The weld is 
slightly more corrosion resistant than 
the parent metal. When inconel is 
heated above 700° F. chromium oxide 
forms on the surface. The oxide can 
only be removed by grinding or pick- 
ling but will immediately reform on 
exhaust collectors when heated. This 
coating does no harm and no effort is 
made to remove it. 

Inconel is an excellent material for 
exhaust collectors but weighs and 
costs more than 18-8 steel. It is prob- 
able that it will excel 18-8 steel for 
use on engines developing 1500 or 
more horsepower due to its greater 
strength at elevated temperatures and 
its superior corrosion resistance. 
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Research Wins Wars! 


(Continued from page 23) 





under way. It is reported that the 
Russian Aero-Hydrodynamical In- 
stitute at Moscow has more than 
3,500-5,000 employees engaged on re- 
search, development and experimental 
construction of aircraft. 

At the moment we are in a peculiar 
position as far as our own research 
facilities are concerned. We possess 
some of the finest aeronautical re- 
search equipment in the world at the 
Langley Field laboratory, but the 
great demands of our present com- 
mercial aircraft development and our 
new re-armament program have al- 
ready taxed the facilities of Lang- 
ley far beyond their capacity. A 
committee whose membership included 
the Chief of the Bureau of Aero- 
nautics, the Chief of the Air Corps, 
and the Chairman of the Civil Aero- 
nautics Authority was set up last 
October to study the problem and 
report on a remedy. Their recom- 
mendations, after complete investiga- 
tion of the situation at Langley Field 
and of the country in general, called 
for the expansion of the laboratory 
equipment at Langley up to the limit- 
ing capacity of the present site, and 
the establishment. of a new research 
station on some established Army 
or Navy flying field located within 
a convenient distance of the aircraft 
manufacturing industry on the West 
Coast. Adding everything together, 
it seemed to the Committee that the 
Army field at Sunnyvale, Calif. was 
ideally suited for the second station. 

Both General Arnold and Admiral 
Cook characterized it as a project 
“emergency in character and a vital 
importance to the success of our 
whole program for strengthening the 
air defense of the United States.” 

Stacking up our own research fa- 
cilities against those of the totalitarian 
powers, two things become evident; 
(a) In quality, our work ranks with 
the best work abroad, on any count; 
but (b) quantitatively we are defi- 
nitely trailing the field, coming off 
at a very poor second at best with 
Germany alone and lagging far be- 
hind the pace set by the combined 
Teuto-Italio-Jap group. One has only 
to compare the physical bulk of the 
DVL and the N.A.C.A. reports for 
1938 to see what is going on. Ata 
guess, Germany reported on at least 
twice as many research projects as 


did our own Advisory Committee, in 
the same period of time. 

And so what? Does mere volume 
of research work count? It certainly 
does, in these critical times. Maxi- 
mum performance is the essence of 
success in military aircraft, and new 
ideas to improve performance must 
be constantly developed and constantly 
checked by our laboratories in min- 
imum time. Dr. Seewald touched on 
the answer in the opening remarks to 
his paper on the DVL when in dis- 
cussing high speed and high altitude 
performance questions he said: “I be- 
lieve that a research institute which 
answers these questions correctly and 
as soon as possible will have made an 
important step towards the successful 
solution of the problem.” 


Those words “as soon as possible” 
hold the key to the situation. Ob- 
viously, in war-time new ideas for 
performance improvement cannot be 
put on waiting lists for laboratory 
test. Large capacity is as important 
in research work as it is in actual 
production. At a time when we are 
preparing to spend hundreds of mil- 
lions of dollars to build up our air- 
craft and engine production facilities, 
it is certainly short-sighted to cur- 
tail research expansion. There is 
a definite relationship between the 
two. Our military and naval avia- 
tion heads have pointed out that we 
need the Sunnyvale station now, and 
it is very likely that we may need 
two or three more like it before we 
are through. If we don’t keep up 
in our research capacity we may 
never be in a position to regain that 
lead in technical advance which we 
have held so long, but which is now 
in serious danger of passing to more 
research-conscious abroad. 
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mium. Side walls and head-linings 
are trimmed in beige broadcloth. A 
two-tone effect is imparted to the beige 
broadcloth sidewalls by a horizontal 
stripe of tobacco brown Boucle fabric 
bordered by two stainless steel mould- 
ings which encircle the cabin and join 
to form a decorative border at the 
top and bottom of the instrument 
panel. The central portion of the 
panel is finished in blonde Harewood 
and all instruments are _ indirectly 
lighted. The remainder of the panel 
is in beige. Control knobs are in 
Fawn plastics and panels of grooved 
stainless steel with vermilion insets 
decorate compass housing and throttle 
supports. Modernistic lettering is used 
on the special instrument faces. 
Compass, air speed indicator, tach- 
ometer, altimeter, oil pressure and tem- 
perature gages, electric gasoline gage, 
carburetor heat and altitude controls 
and dual wheel controls are standard. 
Copilot’s wheel and rudder pedals are 
quickly removable. Toe brakes of the 
Goodrich-Hayes Hydraulic Expander 
Tube type are operated from the left 
seat. Plexiglas is used in all windows 
and those next to the pilots’ seats are 
of the sliding type. An intake tube in 
the wing feeds the ventilation system. 
Outwardly the liberal use of stainless 
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steel enhances the appearance by ap- 
plication to the grilles covering cooling 
air and carburetor air inlets and cov- 
erings for the exhaust pipes and for- 
ward step. Mouldings of stainless 
steel are used for windshield and win- 
dow frames. 

Landing gear is the full cantilever 
swinging beam type with Stinson oil 
and spring shock absorbers inside the 
fuselage. The gear structure is heat 
treated and fitted with replaceable 
bronze bushings. The 6.00x6 wheels 
use tapered bearings. Four ply tires 
are used. A full swiveling tail wheel 
mounted on a spring leaf- shock ab- 
sorber, is fitted with a self-centering 
anti-shimmy damper. Tire size is 6.00 
x2. Provision is made for installa- 
tion of skis or Edo floats. 

Power plant equipment includes dual 
Scintilla ignition and controllable air 
heater for the carburetor. Oil is car- 
ried in a crankcase sump and cooled by 
a blast of air around the case. Stand- 
ard equipment includes a storage bat- 
tery. An electric starter is extra. A 
fixed pitch wooden propeller with 
metal tips is used. Eighteen gallons 
of fuel are carried in a tank in the 
right wing panel and gasoline feeds 
by gravity to the engine, via the usual 
shut-off valves. 











